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THE BOMAC BL-803 REFLEX KLYSTRON 


Improved performance? You can count on it witl 
New tuning ease .. . Bomac’s positive, self-locking 

operating conditions. 
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Added resistance to vibration ana ( proven i 





he new Bomac BL-803 Reflex Klystron for X-ban 


single-screw tuning™ assures accuracy and 


many field tests 


Electrical uniformity, mecha al stability . . . assured by rigid test procedures 


The new BL; 803 is one of a complete line of Bomac Reflex Klystrons, any of which can be tailored to your specific system 


requirements. Write today for complete information 


Write for Bomac’s 6-page, file-size folder con- 
taining details and specifications on more than 
500 different microwave tubes and components 
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SERIES-TRIP 
Over-current sensing and cir- 
cuit interruption take place in 
the protected circuit. Breaker 
may also serve as the equip- 
ment power switch. 


CALIBRATING-TAP 
Permits control of two circuits, 
with tripping in response to 
overloads in main circuit only. 








SHUNT-TRIP 
Permits remote tripping 
through appropriate circuit- 
closing contacts in remote- 
control or safety devices. 


—~4#:1;34 


DUAL-RATING 
Protects equipment capable 
of operating on either of two 
input voltages. The breaker 
has two current ratings, one 
overload coil. 





aE 


RELAY-TRIP 
Provides a separate control 
circuit through the coil termi- 
nals; this circuit may be at a 
higher or lower voltage. 


AUXILIARY CONTACTS 
Miniature snap-action switch 
mechanically coupled to the 
breaker permits control of 
remote indicators, alarms, etc. 





Because a single hydraulic-magnetic circuit breake1 
can be used to handle the functions of several sepa- 
rate components, Heinemann may be able to help 
you reduce equipment wiring complexity and asso- 
ciated production costs. 

In addition to the special forms shown above, 
Heinemann circuit breakers are available—to your 
specifications—in standard, odd or fractional current 





ELECTRIC COMPANY 


166 Plum Street, Trenton 2, N. J. 


ratings ... with instantaneous tripping action or a 


selection of time-delayed responses. 

Only Heinemann can give you this kind of spe- 
cialized service in equipment-matched protection 
and control. 

Complete information is available in the useful 

"Circuit Breaker Engineering Guide"’, Bulletin 201, 

it’s yours for the asking. 





Heinemann Representatives: In Eastern Canada, DOUGLAS T. SHAW, Montreal, P.Q. 
In Western Canada, F. D. BOLTON, LTD., Vancouver 3, B.C.; Calgary, Alta.; Edmonton, Alto.; Winnipeg 2, Mais. 
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D. Gordon Auld (New amplification 
technique makes sound quite natural) can 
go back to the early days of TV. Shortly 
after he graduated from McGill in 1935 
he worked in Montreal on a 60-line TV 
system which used a series of mirrors 
as a mechanical scanner. And the sys- 
tem actually went on the air, with the 
call VE9AK. 

Mr. Auld comes from Regina, went 
to the University of Saskatchewan and 
graduated in electrical engineering at 
McGill. From 1935-37 he journeyed be- 
tween the States and Canada and then 
joined TCA in 1937 at its inception. 


During the war he had six years with 
the RCAF on radar and communications 
ending up as a Squadron Leader. During 
his assignment with Engineered Sound 
Systems Ltd., he has been on leave of 
absence from TCA. 


One of the co-authors on the omega- 
tron, P. A. Redhead comes from Eng 
land where he took a B.A. at Cambridge 
in 1944. He worked with the British 
Admiralty from 1944-47 then joined the 
National Research Council staff. He is in 
charge of the Electron Physics Group of 
the Radio and Electrical Engineering 
Division. 

L. R. McNarry comes from Foxwarren, 
Manitoba. He was in the RCAF as a 
radar officer during the war. He took a 
B.Sc. at the University of Western On- 
tario in 1949 and followed this with an 
M.Sc. from the same University in 1951 
He joined NRC in 1950 and has worked 
in the Electronic Physics Group since 
then. 


After three years in the U.S. Army 
Signal Corps during World War II Ralph 
J. Meyer (The new look electronic con- 
trols) went to the University cf lowa 
from where he received his B.S.M.E. 
degree in 1950, then joined Collins Radio 
Company. 

He has worked on the design of con- 
trol units for numerous airborne com- 
munications equipment, design applica- 
tions of the Collins autotune and high- 





Meyer Leaver 


speed autopositioner systems. He is cur- 
rently assigned to the Mechanical Air- 
borne Systems Group of Collins Research 
and Development Department II. 


Before the word automation was 
thought of Eric W. Leaver (Industry 
needs a new approach to electronics) had 
written an article published in the States 
which he and fellow author Dr. J. J. 
Brown called “Machines without men.” 

Mr. Leaver, born in England, came to 
Canada 35 years ago. During the 1930s 
he worked on experimental television 
systems, 1939-41 was chief instructor at 
a radio school and from 1941 to 44 was 
with Research Enterprises Ltd. After a 
period with NRC he founded Electronic 
Associates Ltd. in 1946 with George R. 
Mounce. 

He is a member of the APEO, IRE and 
CAP. Among other activities he is a 
director of RETMA. 
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Canadian Marconi Company 
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By the use of propagation by Tropospheric rt 
Scatter, radio relay systems can now oper- N 
ate over paths up to 300 miles in length. g 
; The Scatter 

Scatter has, for example, made Canada’s aa C 
: b transmitting ( 
northern radar defense lines economically equipment at the r 
practicable. Orleans site makes , 
: oe t 
; : use of the Eimac 
The Canadian Marconi Company, a yenncye [ 
3K2500SG h 
pioneer of this new method, has been = Klystron Power 

conducting experimental work on the use — Amplifier Tube. 
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of Single Side Band techniques at micro- —* . 
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Ecmac Firet for high power amplifier Klystrons 


EITEL-McCULLOUGH, INC. : 


SAN BRUNO CALIFORNIA 
The World’s Largest Manufacturer of Transmitting Tubes 5704 p 
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People in the industry 





Commander is general manager 


of Edo in Canada 


Vice-president and general manager 
of the recently established firm of 
Edo (Canada) Ltd. is Ralph R. Hind. 
The Canadian firm is a subsidiary of 
the Edo Corporation, College Point, 
N.Y., manufacturers of under-water 
acoustical equipment, electronic navi- 
gation devices and aircraft compo- 
nents. 

Mr. Hind recently retired from the 
Royal Canadian Navy where, with the 
rank of commander, he was closely 
associated with the naval shipbuilding 
construction program. He is a native 
of Weyburn, Saskatchewan, and 
studied engineering at Rutherford 
College in England. 

Edo (Canada) Ltd., is constructing 
a new plant on a ten-acre site at Corn- 
wall, Ontario. It is expected to be 
ready in October and will specialize 
in the field of under-water acoustics, 
hydro-dynamic research and Edo floats 
for seaplanes. 


General Manager of Federal 
Wire and Cable 

Elmer J. Goetz has been named 
general manager, Federal Wire and 
Cable Division of the H. K. Porter 
Company (Canada) Ltd. Mr. Goetz 
received his education in Guelph and 
on graduating from high school joined 
the staff of Federal Wire and Cable. 
During his association with the firm 
he was assistant superintendent, 
superintendent and works manager. 

Mr. Goetz is a past president of the 
Guelph Junior Board of Trade and an 
active member in the Knights of 
Columbus, Guelph Wing 400 RCAF, 
the Niagara District Electric Club and 
the Guelph Garrison Officers Mess. 


New appointment at Canadian 
Applied Research 

Eric B. Moss, 55, has been appoint- 
ed Director of Engineering of the 
newly-named Canadian Applied Re- 
search Ltd., of Toronto, Ontario. 
Since 1953 Mr. Moss has been techni- 
cal director of Smiths Aircraft Instru- 
ments Ltd., England, where he 
supervised the activities of 350 engin- 
eers and technicians working on such 
complex systems as the S.E.P.2 auto- 
pilot, the Smith Flight System, Tacan 
Indicator and Coupling Unit and the 
latest jet engine controls. 
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In 1951 Mr. Smith was appointed a 
director of K.L.G. Sparking Plugs Ltd. 
and in 1952 took on the technical 
directorship of Waymouth Gauges and 
Instruments Ltd. He is a Fellow of 
the Institute of Physics and the 
Royal Aeronautical Society and is also 
a member of the Institution of Mech- 
anical Engineers. 


New company based 
in Waterloo 

Electronic Craftsmen Ltd., has ac- 
quired the assets of Electro Coil Co., 
Waterloo, a firm formed seven years 
ago to specialize in the manufacture 
of automotive ignition coils. Electronic 
Craftsmen will manufacture spring 
coils for television tuners, automotive 
coils, epoxy molded coils for electronic 
relay, solenoid and geophysical appli- 
cations. 

President for the company is Hugh 
T. Watt and vice-president is John G. 
Varga who is also general manager. 
Mr. Watt founded Watt Electronic 
Products Ltd., five years ago. Mr. 
Varga was founder and major partner 
of Electro Coil Co. 


Kingan Houlding 


Two vice-presidents at 
RCA Victor 

RCA Victor have appointed as vice- 
presidents John J. Kingan, assistant to 
the president, and J. D. Houlding, 
technical products. 

Mr. Kingan, previously general 
manager of Canadian Marconi, was 
born in England. He served with the 
Royal Canadian Corps of Signals as a 
Lt.-Colonel and later with the RCN 
as a Commander. 

Mr. Houlding graduated from the 
University of Western Ontario. Pre- 
viously he was with Canadian West- 
inghouse and held the positions of 
manager, electronics, industrial prod- 
ucts and atomic energy division. 
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Beattie 


Executives at 


Daystrom 

Executives of Daystrom Ltd., whose 
headquarters are in Toronto, include 
H. W. Cowan as manager and Otto 
E. May, Jr. as comptroller. Manager 
of the Montreal branch is D. R. Best, 


P.Eng., and D. R. Beattie, M.E.L.C., 
P.Eng., is responsible for Toronto 
sales. 


The company has 10,000 feet of 
floor space at 840 Caledonia Road, 
Toronto. Immediate activities will 
cover sales and services but it is in- 
tended to set up manufacturing facili- 
ties. 

Daystrom products include: elec- 
trical measuring instruments for in- 
dustry, utilities and transportation; 
navigation systems for commercial and 
military aircraft, hi-fidelity audio 
equipment for the home and analog 
computers for industry and research. 


Appointments, news in brief 

Among the promotions announced 
at the University of Toronto by Presi- 
dent Sidney Smith are the following: 
to the rank of professor, B. Etkin 
(aerophysics); to associate professor, 
H. S. Ribner (aerophysics); to assistant 
professor, P. P. Biringer (electrical 
engineering). 


P. W. Oliver, P.Eng., formerly 
director of collective relations, is now 
Director of Employee Relations in the 
Hydro-Electric Power Commission of 
Ontario. Mr. Oliver, a native of Dor- 
chester, Ont., has been with the Com- 
mission since 1925. 


John Woods, of North York, To- 
ronto, a vice-president of Canadian 
Admiral Sales Ltd., died in a drown- 
ing accident in the Haliburton region. 
A native of London, England, he 
came to Canada ten years ago. 
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with Burndy Hylug attached 
to free end of ground lead. 
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STRIP shield. Slip outer 
Hyring over insulated 
conductor. Slide inner 
Hyring under shield. 


INSERT ground lead 


under outer Hyring and 
line up over the inner 
Hyring. 


INDENT, assembly with 


single ratchet controlled 
compression stroke. 
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Reports from the industry 
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Honeywell’s big contract for 
CF-100 control system 


Big contracts have gone to Honey- 
well Controls Ltd., Toronto and Min- 
neapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minnesota, for au- 
tomatic control systems on the Avro 
CF-100 jet fighter plane, Plans for the 
modification of the CF-100s to carry 
the equipment were announced by 
Carl Anderson, vice-president of the 
aeronautical division of Honeywell 
Controls Ltd. 

“With the addition of Honeywell's 
fire control coupler system” said Mr. 
Anderson “the CF-100s will be able 
to guide themselves by radar contact 
on an intercepting path toward a target 
and then start firing at the target, all 
automatically.” 

Included in the CF-100 modifica- 
tion program is a contract from the 
RCAF for a “command signal limit- 
ing system” and a contract being 
handled through the UV. S. air force 
for components of the automatic fire 
control coupler system. 

Preliminary design work and man- 
ufacture of some CF-100 control piece 
parts were done at the aeronautical 
division plant in Minneapolis. Accel- 
erometers for the command signal 
limiting .equipment were manufactur- 
ed by the corporation’s Boston divi- 
sion, The bulk of the design and 
assembly is being conducted at the 
Honeywell plant in Toronto. 


Closed TV circuit at 
paper mill 

Two cameras have been installed at 
the Dryden Paper Company’s mill, 
near Dryden, Ont., and with a closed 
television circuit have brought an in- 
accessible area into.view on monitor 
screens about 1,000 ft. away, 

The cameras are located one at the 
top of a chip storage bin and the sec- 
ond at the chip removal system at 
the bottom. The bin has sufficient 
capacity to carry the digestors for sev- 
eral hours and allows the chip supply 
equipment to be shut down for repairs 
and maintenance without production 
loss. In order to schedule chip produc- 
tion and allow for maintenance the 
capacity of the bin must be closely 
watched. 

The two cameras were sold and in- 
stalled by Canadian Westinghouse. 


Ferranti’s new access 
equipment 

Ferranti Electric Limited have de- 
veloped for TCA a highly versatile 
new access equipment. In its initial 
use it will provide a demonstration 
reservation system. 

The desk type unit, known as the 
Ferranti Transactor, provides combin- 
ed input and output facilities in elec- 
tronic digita] data processing systems. 

The transactor reads pencil marked 
cards statically and records output 
with punch marks on the input card. 
A complete input and output record 
of each transaction is kept on the in- 
put card. The static reading process 
permits flexibility in card layout. 


Canada Wire build 
at Vancouver 

Canada Wire and Cable Company 
Ltd., will have a new plant on a 15- 
acre site on Annacis Industrial Estate, 
adjacent to Vancouver. 

President O. W. Titus “To 
keep pace with the increasing indus- 
trial activity in British Columbia the 
new plant will immediately provide 
double the present manufacturing area 
of the plant we have operated on 
Powell St. in Vancouver since 1949.” 

“We expect that the plant will re- 
quire approximately twice the num- 
ber of men presently employed. The 
warehouse and sales office of the 
company wlll remain at the same lo- 
cation, 1494 Powell St.” 


Says: 


Audio, TV circuits in 
Montreal hotel 

The Queen Elizabeth, CNR’s new 
hotel due to open in Montreal in the 
spring of next year, will have radio, 
television and recorded music in every 
room. It will be possible to select and 
distribute programs on six of nine 
possible television channels and on 
six of ten possible radio and audio 
circuits. 

Among the special features are fa- 
cilities for distributing closed circuit 
telecasts—particularly useful for con- 
ventions—and an emergency signal 
system for every room. 

The entire communications network 
is being installed by the RCA Victor 
Company of Canada. 
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Charactron (right) is 


New 
much 


five-inch 


smaller than the older tube. 


New tube comes down 
in size 

A charactron shaped beam tube has 
been developed which is small enough 
for aircraft use and yet able to re- 
produce a conventional radar display 
map and then print labels on it. The 
tube, developed by Stromberg-Carl- 
son and shown above (right), is five 
inches in diameter and 17'2 inches 
long compared with the older tube 
(left), seven inches in diameter and 40 
inches long. 

The tube accomplishes the dual 
function of a radar tube and a tube 
displaying characters by means of 
time sharing — the characters are 
printed on the phosphor screen at 
the rate of 20,000 a second and re- 
tained by the phosphor while the elec- 
tronic device does its radar work in 
between letters and numbers. 

Among other uses the tube can 
condense flight data for a pilot or dis- 
play navigational information from 
an airborne computer by reproducing 
moving maps and symbols in a form 
which the pilot can read and under- 
stand quickly. 


News in brief 


Canadian Westinghouse, Hamilton, 
Ont., say the new 110-degree 
vision picture tube has been in pro- 
duction for several months and by 
the end of 1957 the company expects 
to be able to run all production facil- 
ities on the tube. 


tele- 


F. D. Bolton Ltd., 926 East Hast- 
ings St., Vancouver 4, B.C., have been 
appointed sales representatives for the 
Western Provinces by Heinemann El- 
ectric Company, Trenton, N.J. 











The M8100 RF Pentode is one of a line of Rogers 
: Special Quality* tubes. Because of its long life and 
stable characteristics, this low noise, high trans- 
conductance pentode is an improved electrical and 
mechanical plug-in replacement for the popular 
6AK5, 6AK5W and 5654. 
Special measures in the design and production of 
Rogers M8100 ensures reliability, stability and uni- 
formity. Its life is much longer than 10,000 hours 


when subjected to fair conditions of use. 


*Although Rogers Special Quality tubes were developed 
for applications where dependability is of vital importance, 
they are finding more and more use in all types of pro- 
fessional equipment. In practice, their initial higher cost 
is more than compensated for by the greater reliability and 
lower maintenance cost of the apparatus in which they 


are used 





ROGERS 


electronic tubes & components 


11-19 BRENTCLIFFE ROAD, TORONTO, ONTARIO / BRANCHES: MONTREAL, WINNIPEG, VANCOUVER 


*& Rogers Electronic Tubes are sold through Canada’s independent Electronic Parts Distributors 








CA 













UNICAM 


The Unicom Instruments Ltd. range of ultra 
violet, visible and infrored spectro- 
photometers and high precision crys- 
tallographic equipment combine 

exceptional reliability and ease 
of operation with standards 
of performonce that will 
sotisfy the most exact- 









SCIENTIFIC 


\ 


> 


INSTRUMENTS 


mmm, 


W. G. Pye & Co. Limited is noted 
throughout the world for the quality 
of product and degree of pre- 
cision. The wide range of scientific | 
instruments includes pH meters, | 4 


potentiometers, voltmeters, Pa 


golvonometers etc. 
' 





ra 












This symbol introduces an integral service to 
science. The six companies represented here 
ore in the forefront of current development 
in scientific instrumentation. 


As exclusive Canadian distributor of their 
products, Pye Canada Limited offers a 
complete range of instruments for 
research and industrial uses. 
Complete information 
will be gladly sup- 
plied on request. 





For over 100 yeors W. Watson & Sons itd. hove been known 
throughout the world for Microscopes and Optical Instru- 
ments. They offer o complete range of Microscopes 
for all branches of Research ond for Industrial use. 







WAYNE KERR 


iolists innew e to meet the 
constant demand for higher occurocy, Wayne 
Kerr Laboratories Ltd. recently introduced the 
Universal Bridge for “in situ” measurements 
With this instrument, test leads of ony 
length may be used because their 
impedance does not offect the 
measurement. included in the 
Woyne Kerr line ore adapt- 
ors for the measurement of 
conductivity, dielectric 
and loss factors of 
solids and liquids. 


S 













INSTRUMENT DIVISION 








Head Office & Plant 
82 Northline Rd., 
TORONTO 16, Ontario 


CANADA LIMITED 














STANTON 


Stonton instruments Lid. ore manufacturers of 
precision balances. Products include oa 
Single Pan Microbalance of com 
pletely new design ond the 
Stanton Thermo Recording 
Boalonce which records 
weight, temperature 
ond time 
simultaneously 














SONIC 


Sonic Homogenizers and Emulsifiers. 
developed and manufactured by 
Ultrasonics Ltd., have found wide 
ecceptance in the pharmaceutical, food, 
cosmetic, plostics, leather, chemical, 
lubricont, paper, rubber, photographic, 
textile and other industries 


170 Dorchester St. E., MONTREAL 
6692 Main Street, VANCOUVER 
3 Duke Street, HALIFAX 


See complete Pye range at Booth 350, 1.R.E. Convention, 


Oct. 16-18, 1957, Toronto 
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AUTOMATIC 
TRI-FILM 
wm@g™ PROCESSOR 


UP TO SIX FEET A MINUTE WITHOUT LOSS OF QUALITY! 
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Tix: transportable Mark 3 Automatic 
Tri-Film Processor develops and dries 
16, 35 or 70 mm. film at 1!>, 3 or 6 feet a minute! 
Four 400-ft. 16 mm. films can be handled — 
simultaneously —or two 400-ft. 35 mm films— 7 
or one 400-ft. 70 mm length. The various 
film $iZes are acco NN nodated D\ simple 
adjustments of film separators. Separate | f 
temperature control of the processing 
solution is possible on each tank from 60 to i 
110 degrees F., within = 1 degree 
The latest high temperature chemic : ~ 
resistant pl and Type 316 st ess Steel eS i 
are used in all chemical areas. Processing : 7 
= 2 ae Ne 4 : 
is controlled by a mechanical program unit after 
the film is loaded into the machine no special “leader” a 
or continuous tapes, chains or sprockets are used - 
The need for stop baths and terbath rinses. a" , 
normally required in mé processes, Is SPECIFICATIONS 
eliminated because positive squeegee | er design AUTOMATIC TRI-FILM PROCESSOR TYPE 1246 Mk3 
A high-efficiency blower system and electrical heating Weignt ee 
ensure rapid drying in the machine. The Processor is perfect ner 
for newsreels, TV news on film, motion picture “rushes 
in the field,—in all cases ere speed plus ¢ e esse 
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**‘REPORT 


each your 
best prospects 
across Canada. 


Sell them through 
The Financial Post’s 


ON ELECTRONICS”’ 


to be published October 5, 1957 
advertising forms close September 20 


This forthcoming report by editors 
of The Financial Post will have the close 
attention of decision-making executives in 
many different fields of industry across 
Canada. It will feature the program and 
discussions to be presented at the Institute 
of Radio Engineers Canadian Convention 
and Exposition, October 16, 17 and 18 
in Toronto. 


Circulation of The Post is now at 
an all-time high of over 80,000 (June 1957 
average). With 2.57 readers per copy, 
The Post now provides an important audi- 
ence of over 200,000 in diversified fields 
from coast to coast. 


Extra Circulation 

Copies of this special report will 
be distributed to all exhibitors as well as 
visitors to the Convention. 


Reserve space now. 


The Financial Post 


481 University Avenue, Toronto 2 
1242 Peel Street, Montreal 2 
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Plan to attend the 2nd annual: 


AND EXP OSITION Automotive Building, Exhibition 


Park, Toronto, Canada, October 16, 17, 18, 1957 


ELECTRONICS & NUCLEONICS 





Highlighting the latest developments in electronics and 
nucleonics, this year’s I. R. E. Canadian Convention will 
be attended by thousands of engineers, technicians and 
buyers. 


A three day programme of technical papers plus hundreds 
of exhibits by leading manufacturers and distributors 
combine to make this Canada’s largest scientific convention 
and exposition. 


Plan now to attend! Programme sent on request. 


IRE CANADIAN CONVENTION 


Sections of the Institute of Radio Engineers 


Office: 745 Mount Pleasant Road, Toronto 7, Canada 
Telephone: HUdson 8-7768 


Sponsored by the Canadian 


CANADA’S LARGEST SCIENTIFIC CONVENTION AND EXPOSITION. 
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SAFETY—Electronic punch 
press guard provides fail-safe 
operator protection—any inter- 
ruption of the light beam pre- 
vents press operation during 
the down stroke. 
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| 
| The answers to your 

l production problems may be 
| right on this page! 
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ACCURACY -Westinghouse 
Nultrax systems for fast, highly 
accurate measuring and 
positioning, for all machine 
tools. 


Westinghouse can help you step up production and cut costs—with Electronics ! 


4a 


| Westinghouse Electronics Equipment is increasing safety and efficiency, 
| speeding up production and making cost reductions in industries all 
| over Canada! 
| Discover how Westinghouse Electronics can serve you in your plant 
by calling in a Westinghouse electronics specialist. He’ll analyse your 
operation and give you the right answers from his broad experience in the 
application of Westinghouse Electronics Equipment for all types of 

cuit television for remote | industrial uses. 
eee ~ | This valuable service could well save you thousands of dollars, so why 
not use it to your advantage now! Call your 
a ches ae. os ~] nearby Westinghouse office or write to 
Electronics Division, Canadian Westinghouse 


(} es i) : Company Limited, Hamilton, Canada. 
: WATCH pie 


MATERIALS CONTROL 7 WESTINGHOUSE 


QUALITY — Resistance weld- —New Westinghouse Volu- 


ing control designed for ex: ) meter gives continuous and ELECTRONICS 


tremely accurate control of | accurate record of material 
welding sequences. volume. 


SS Jo CS... WHERE BIG THINGS HAPPEN FIRST 
Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock 
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, whether it's open wire... 
*All Lenkurt’s 45-Clas = ro zig 
sae asceene are de- aoe can on Or rac Ho: 


signed for direct inter- 
connection at carrier 
frequencies. This elim- 
inates expensive back- 
to-back arrangements, 
reduces distortion and 
simplifies maintenance. 
Lenkurt Carrier Sys- 
tems can help solve 
your communications j; 
problems — economi- ~— 
cally. 

































CAR 
¢ For open-wire lines 
. | s p Type 32E—Low frequency, four channel, for 
medium and long haul circuits. 
| F j Type 33A—Low frequency, one-to-three chan- ' 
fe FoF oF os) nel, stackable. Primarily for short or medium 
5 1335 haul. 
‘ Type 45A* — Miniaturized, 12-channel, high fre- 
+ ; quency. Economical for short haul, efficient for 
bie long haul. 
-| SOR eS. * eB os : aa 
~ = pad Type 45C*—Provides up to 16 additional chan- 
= ay nels in 4 channel groups. 
a a ie a), For radio 
“ &e : j 
> \ s® : | F" 9 a 9° oo) Type 33B/C—1 to 24 channels. For low capacity 
. > ' ee Ibe cleo cl@e radio systems. 
‘ 7 . - ‘ y xo @eeseentes Type 45BX2*—Miniaturized. Provides up to 
: ® & &% ‘ jee ,|\Ce ,|Ge *| 240 channels for radio transmissicn. Provision for 
-. F " 4 * Sik? 22° Si growth to 360 channels and beyond. 
; For cable | 
Type 45BN1 *— Miniaturized. 24 Channel. 
Type 22A—F M system. Uses frequency shift 
keying. Minimizes “‘cross-fire’’, noise and static. 
Type 24C—A M system. Uses on-off keying. 19 
high quality channels. 
r 
Type 440/444 —for telemetering, dial signalling, 
remote control, etc. 
Type 518 —handles supervision, alarm, etc.— 
will operate over the facilities it supervises. 
Type 5090B — Boosts signal-to-noise ratio. Saves 
circuits unsuitable due to cross-talk, etc. 
Type 72B/C—Wide band, F M. Handles up to 
216 or 360 channels. 
For further information write or call: | 
Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ontario. 
Branches in Montreal, Ottawa, Brockville, ) 


Hamilton, Winnipeg, Regina, Edmonton and 
Vancouver. 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


Industry must help in technician training 


The recent approval by the Executive Committee of the Institute of Radio 
Engineers of two new Professional Groups should be of considerable interest to all 
ranks in the electronics industry. The new groups, on Engineering Writing 

and Speech and on Education, should be able to make valuable contributions 
within the electronic engineering profession. 


Thousands of words could be written on the value of establishing a facility 

for the exchange of information and ideas on the improvement of written and 
verbal communication in the face of the ever-increasing complexity of 
electronic devices and equipment. The significant increase in the technical 
publications activities of many companies also adds importance to the 

study of such matters. Certainly we welcome the formation of the PGEWS, 
and look forward to hearing of its activities. 


Many authorities—and others—have been eloquent on the problems of 
providing an adequate engineering education to a sufficient number of students 

to meet the constantly growing demands of the industry. Opinions have been widely 
expressed on the extent to which engineering degree courses should be 
specialized. The problem of attracting high-school graduates to engineering courses 
in the face of the competition of other faculties has also been of great concern. 


We would like, however, to use this occasion to focus attention on a related 
problem—that of providing sufficient facilities for the training of technicians 
capable of taking much of the load of routine work off the shoulders of the 
professional engineer. 


The recent move by the Association of Professional Engineers of Ontario 

in establishing a program of certification for engineering technicians should provide 
an incentive to the technicians themselves and to others who are thinking 

of taking up this type of work. But the principal need appears to be the provision 
of more technical institutes such as Ryerson in Toronto, and this will 

probably require the sponsorship of both government and industry. At least 

one company in the electronics field has made a move in the right direction 

by initiating an apprenticeship scheme for laboratory and model shop technicians 
and supporting appropriate spare time technical courses at schools in the locality. 


We invite our readers in government, industry and education to use 
our pages to express their opinions in this matter. 


A change of name 

With this issue our name has been changed slightly, from Electronics Engineering 
of Canada to Canadian Electronics Engineering. This associates us more closely 
with the industry we serve, but does not mean any other change in policy. 

We shall continue to maintain the high technical level in editorial 

presentation, set in our previous issues. 


THE EDITOR 
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Captain and First Officer of 


Vickers “Viscount” airliner face complex array of aircraft and navigation controls 


Application of human engineering leads to 


The new look electronic controls 


RALPH J. MEYER, B.s.M.E.* 


During World War II many new machines and tech- 
niques were developed which imposed new demands upon 
the men who were involved. Many times the full capacity 
of these man-operated machines was not realized because 
of the limitations of the human operators. Design emphasis 
of various equipment has been placed on improvement of 
the machine itself, with little attention given to the human 
operators. Lack of readily available information on how to 
improve design in terms of human capabilities and limita- 
tions stimulated little or no interest. 


*Collins Radio Company, Cedar Rapids, Iowa 
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Basic information concerning the human operator had 
to come from those sciences which study the human 
directly: psychology, anthropology, sociology, anatomy and 
physiology. The field of psychology pioneered studies to 
obtain this information. The experimental psychologist has 
the necessary experience and fundamental training to inter- 
pret pertinent scientific data in terms of appropriate design 
recommendations. He also has training in the specialized 
experimental techniques which could be used to solve spe- 
cific problems. From this activity, the new field of “human 
engineering” has emerged. This new field does not replace 
any existing design function but merely extends the range 
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of design possibilities. The field of human engineering is 
not limited to any one particular field of learning. Many 
human engineering groups or divisions currently are staffed 
by psychologists, mathematicians, engineers and physicists 
who work together as a team in the solution of design 
problems. 

The average engineer finds it difficult to keep abreast 
of the field. Because of the number and complexity of the 
sciences involved, he can only use existing design guides 
and recommended practices. Research and basic studies 
require a broad background to successfully interpret results 
for practical application. 

In addition to the many complexities associated with 
the actual flight control of the aircraft are the problems of 
electronic equipment. Radio communications systems, 
navigation aids, and radar have rapidly become so complex 
that human operators are sometimes no longer able to real- 
ize the full potential of these systems. Many months of 
extensive training are often required for the ordinary man 
to learn to operate this equipment. To understand properly 
some of the problems involved, one has only to get a 
pilot’s-eye view of the interior of a modern jet aircraft. 
This bewildering complex of instruments, controls, displays 
and other equipment leaves little doubt that the engineering 
psychologist has some challenging display and control 
problems. Most present-day electronic controls are not 
designed for effective use in high-performance aircraft. 

In applying human engineering principles to the design 
of electronic controls, the prime objectives are as follows: 

(1) Improved efficiency in the use and operation of 

controls. 

(2) Greater flight safety through reduction of possible 

pilot errors. 

(3) Improved operation comfort. 

To accomplish these objectives a considerable number 
of new approaches and design concepts had to be applied. 
Some of the more important design criteria will now be 
discussed. 


Frequency and channel displays 


To the human operator the most important information 
displayed on a communications control unit is the fre- 
quency and/or channel information. Many other types of 
displays and controls (such as volume, emission selector, 
etc.) are presented and are 


operator considerably and the reading time is increased. 
Also the ability to read the number correctly is reduced 
and as a result the hoped-for improvement in readability 
has been offset by poor detail design. Another important 
consideration is counter orientation. Counters should be 
oriented so that they may be read from left to right. Verti- 
cal orientation should be avoided. 


Control location 


First priority as to location on the panel should be 
given to control or displays that are to be used most fre- 
quently, or most effectively. Controls should be located 
close to their corresponding display. The final location 
should be such that it permits efficient selection and 
manipulation. Choosing a location which is subject to acci- 
dental operation of the control or possible injury to operat- 
ing personnel should be avoided. Other factors which will 
influence the final choice will be reading distance, viewing 
angle, illumination, presence of other controls and location 
and type of adjacent controls. 

Another important consideration is the arrangement of 
a pattern of controls. Perhaps more important than the 
frequency of use of controls is the sequence of use of con- 
trols. After the operator has used a certain control, which 
one does he use next? Sometimes, it is essential that two 
controls be used in sequence, whether or not they are used 
very often, and this must be considered in the arrangement 
of controls. If the task is very complicated and if there are 
very many controls, this is a difficult problem, but there is 
a general answer and principle. Controls having a similar 
function should be grouped together. A control that is 
frequently used immediately after another control should 
be placed next to or very close to it. 

As an aid in the layout of electronic controls it is some- 
times advisable to study actual pilot activity during takeoff, 
in flight, and in landing operations. A study of this type is 
desirable because it focuses attention upon the fact that the 
pilot has to be concerned not only with his electronic con- 
trols but also with many other complex equipments and 
operation. Available time to perform a certain function, be 
it control operation or otherwise, is very limited in high 
performance aircraft. 

In most designs a compromise is usually made, as it is 
impractical to satisfy ideal conditions. To aid the final 
choice materially, it is ad- 
visable to construct a 





necessary for complete op- 
eration of the particular 
equipment, but the major- 
ity are of secondary im- 
portance. For this reason, 
it is essential that all fre- 
quency and/or channel in- 
formation displays and 
controls be given prime 
consideration. 

Recent human engineer- 
ing studies have indicated 





The complexity of the modern airplane has imposed 
an exacting and difficult task upon its pilot. Ap- 
plication of human engineering principles to the 
design of electronic controls has simplified this 
task. Important factors considered are: the use of 
digital type displays with large simply-designed 
horizontal characters; choice of the best location, 
shape and type of movement of each control 
knob; and the integration of several control panels. 


mock-up. This mock-up 
need not be elaborate, but 
should be accurately scal- 
ed, Cardboard or wooden 
mock-ups of control-panel 
layouts have proved very 
useful, With this addition- 
al design tool available, it 
is possible to find and 
solve many problems of 
control and display loca- 








the desirability of a coun- 
ter-type visual display for 
precise numerical values such as frequency or channe] in- 
formation. One of the most important objectives in design- 
ing or selecting a counter is to provide a device which is 
easy to read. The design of numerals should be without 
extra flourishes which tend to be confusing. Figure details 
should be simple but prominent, Numeral height should be 
in the range of 3/16 inch to % inch, This height is based 
on an average viewing distance of 18 to 30 inches. 
Counter wheels, regardless of the method of actuation 
should normally “snap” into a positive position. The pres- 
ence of “bounce” or blurring tends to reduce the over-all 
effectiveness of the display. It reduces the efficiency of the 
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tion at an early stage of 
development, thus ensur- 
ing that the best possible design features have been incor- 
porated before construction of the final model. 


Control operation 


We have known for a long time that many aircraft acci- 
dents were ascribed to “pilot errors,” not to failure of the 
airplane. Possible pilot errors made in operating electronic 
controls may be of the following type: confusion errors, 
crowding of controls, adjustment errors, reversal errors, 
and unintentional errors. There are undoubtedly many 
other types but these are the most significant which can 
be remedied by engineering design. 
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To make electronic controls and displays less confusing 
it would be desirable to have a standard location of the 
complete panel. This is mainly a problem with the airframe 
and cockpit designers and the implementation of this pro- 
gram will not be discussed further. To look at a design of 
several different aircraft would make it clear why this type 
of error frequently happens. It is no wonder that a pilot 
makes mistakes when he finds, for instance, the same uhf 
communication control in a different location in every air- 
craft he flies. 

Further improvements can be made on the actual con- 
trol panel itself. Future applications indicate the desirabil- 
ity of a standard control panel. As an example, let us sup- 
pose that all uhf communiciation frequency controls would 
be located on the top portion of the particular UHF 
COMM panel. Thus, any pilot flying any aircraft would 
know exactly where these controls would be located. Con- 
siderable research and study must be done to accomplish 
this program but its results would have a tremendous effect 
on the increased efficiency of the electronic control opera- 
tion. To further minimize confusion, all controls and dis- 
plays should be clearly and legibly marked with standard 
nomenclature. Panel layout should be as simple as pos- 
sible, eliminating any unnecessary controls and combining 
functions where possible. 

Another source of trouble in control operation is crowd- 
ing of controls. This results in so-called pilot errors of un- 
intentional operation. When controls are too close together, 
it is difficult and sometimes impossible to operate one con- 
trol without accidentally moving another one. Certainly 
these are engineering faults and are many times unjustly 
blamed on pilots. Very little information is available on 
knob spacing; however, the environmental conditions of 
the particular application should be of prime consideration. 

To avoid control operation and reduce errors it is pos- 
sible to make controls more distinguishable by coding. This 
may be accomplished by four general methods: color, size, 
shape, and position. Color coding may be used to establish 
relationship from one equipment to another. Since all 
colors are variously affected by lower light levels, it is very 
important to select colors that are readily recognized under 
the expected illumination conditions. Some research has 
been done on this problem but little use has been made of 
color coding of electronic controls. At the present time 
there are no standard rules for coding controls by size. This 
method can be used with some degree of success but only 
in terms of relative size. Shape coding has been used some- 
what but the question is still how many and what kind are 
distinguishable. 

Another question which faces the engineering psycholo- 
gist is the amount of effort the operator is required to exert 
to operate the control. In general, there are three different 
values of control forces that we are interested in. First is 
the maximum control force, which is the greatest force that 
an operator can exert under any and all conditions of con- 
trol usage. At the other extreme is the minimum control 
force, somewhere in between the maximum and minimum 
forces, which gives the best performance. 

Several things limit the minimum control force. For 
instance, every control has friction. We can often reduce 
the friction considerably but can never eliminate it entirely. 
Another important limitation is the “feel.” The matter of 
“feel” is always important to the pilot for it enables him to 
judge how much movement he has made. Low friction 
components —such as volume potentiometers often require 
the addition of more control force to give the control a 
“good feel,” and also to prevent movement during vibra- 
tion. 

The problem of maximum control forces that must be 
overcome is limited by the greatest force that can be ex- 
erted by the weakest person likely to operate the control. 
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Actually we are not concerned with the maximum force 
because the human operators should not be expected to 
perform at maximum capacity for extended periods of 
time. 

For most controls there is some optimum control force. 
This force enables the operator to have a “good feel” yet 
does not require exertion of a force which would bring 
early exhaustion or fatigue. For most detented electronic 
controls a torque of | to 142 pound inches is recommended. 
Detent action should be sharp and crisp. Sluggish or 
double-detenting should be avoided. 


Pressure suit factors 


Long distance, hypersonic flights are tomorrow’s mili- 
tary necessity, and the field of aviation medicine must keep 
pace with speed engineers and keep the weakest link in the 
chain—the human being—fully protected so that he can 
stay alive to perform his duties of guidance and judgment. 
Recent developments in pilot personal gear have resulted 
in an improved full pressure suit. One can say that the 
pressure suit is only a garment used during an emergency 
to descend from extreme altitudes to nonpressurized breath- 
ing altitudes. However, in an actual military situation, a 
pilot encountering a need for his pressure suit also must 
have control of the airplane and still maintain a combat 
unit. With this in mind we come to the conclusion that 
many electronic controls must be operational under condi- 
tions in which the pressure suit is inflated. 

Recent improvements in pressure gear are greatly in- 
creasing the pilot’s mobility. Restrictions on movement 
have been reduced considerably and the use of the ven- 
tilated garment has improved his comfort. However, we 
still have the ballooning effect which tends to give a bulky 
appearance. 

In addition to the previously discussed design prin- 
ciples, other factors to be considered when designing elec- 
tronic controls for pressure suit operations are as follows: 

(1) Limited use of multirevolution controls. 

(2) Consideration of lever type controls to improve 

ease of operation and to reduce operator fatigue. 
3) Use of remote displays for frequency and channel 

information. 

Very little information is available on control operation 
when wearing a pressure suit and considerable research 
must be done if we are to make electronic controls that 
are compatible with our high performance aircraft. 


Illumination 


Good illumination is necessary for electronic controls 
and should maintain the eye at an optimum dark-adapta- 
tion level and yet permit adequate visibility of instrument 
markings on a panel. For instance, the pilot must scan the 
night sky for dimly lighted objects such as other aircraft or 
landmarks and must read his flight instruments and control 
panels. To obtain the optimum level of dark-adaptation 
with even the minimum amount of instrument light is very 
difficult but a satisfactory compromise can be made utiliz- 
ing a minimum amount of “red light” of the proper wave- 
length. Most electronic control panels employ red lighting 
in conjunction with edge-lighting techniques. This type of 
display serves for daytime use (markings appear white on a 
black background) as well as for nighttime use (markings 
appear red on a black background) when used with red 
lighting. ’ 

Several of the important factors to be considered in 
designing control panel lighting are as follows: 

(1) Suitable brightness levels. 

(2) Uniformity in lighting. 

(3) Minimum glare from either the light source or con- 

trol panel. 

(4) Suitable contrast with background. 
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Design applications 

We now have the necessary background information as 
to the origin of human engineering and its relationship to 
electronic controls. Some of the basic human engineering 
principles and, design concepts have been presented and 
discussed. The application of these principles to the design 
of electronic controls has resulted in “The New Look” 
which will be presented in the following examples: 

Figure | shows a recent control unit for a commercial 
Automatic Direction Finder System. Emphasis has been 
placed on frequency presentation and the unit incorporates 
horizontal digital counter type presentation. All frequency 
numbers are easily read and % inch in height. Control 
location has been selected according to operational require- 
ments. Knob spacing is consistent according to operational 
requirements. Knob spacing is consistent with control op- 
eration and all controls incorporate positive detent action 
with low torque requirements. All frequency controls have 
round knobs of the same size to code controls by shape and 
size. The unit is also edge-lighted for adaptation to night 
flying. 

With the recent introduction and wide acceptance of 
the weapons systems concept it is very often advisable to 
integrate several electronic control panels into a single unit. 
Figure 2 shows three separate controls of conventional de- 
sign for use in a communication-navigation group installa- 
tion. All frequency and channel numbers are % inch in 
height on all controls. The manual frequency dials are 
spaced rather far apart making reading somewhat difficult. 


MANUAL 


r-T/R+G 
7~-ADF 


MAIN T/R AUX CHAN 


. CHAN 
T/R 
REC , 
OFF 
"<\ 
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Fig. 2 (left). 
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Three separate panels of conventional design in a 
Fig. 3 (right). Integrated panel shows results of applying human engineering principles to panels shown in Fig. 2 
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Fig. 1. Recent control unit for ADF system 


design of 


Provision is available on the front panel for changing preset 
channels for the communications control. Sensitivity and 
volume knobs are spaced rather closely so that accidental 
operation of one control when operating the other is pos- 
sible. The navigation control employs concentric knobs 
and a vertical display to present channel information. All 
units employ edge-lighting for night flying. 
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The results of integration and application of human en- 
gineering principles are illustrated in figure 3. All channel 
and frequency information is presented on horizontal 
digital type counters. Necessary eye movement to read 
manual frequency has been reduced considerably. The 
panel has been generally sectionalized by functional re- 
quirements. Provisions for changing preset channels has 
been removed from the front panel because this is not nor- 
mally a function required in flight. All frequency and 
channel knobs are round and the same size except for the 
main channel knob. This knob has a larger diameter and 
deeper serrations to further aid shape and size coding. The 
communications function selector switches have been sim- 
plified and combined into one single switch. Channel dis- 
plays have been simplified so that only operating channels 
used are displayed. All function selector controls have a 
bar or wing type knob which codes the control by shape. In 
addition the unit has master command controls for installa- 
tions requiring dual controls. These controls are of the 
push button type to provide further means of identification. 
All controls incorporate low torque and positive detent 
action to ensure operation under severe environmental con- 
ditions. Other important advantages are reduction in re- 
quired panel area and total weight over combined totals of 
individual units. 

As we pass through an interim period in electronic con- 
trol design some of the requirements for the future are self- 
evident. Many improvements over existing designs can be 
and must be made if our piloted aircraft of tomorrow is 
expected to perform its intended mission successfully. 

As an example, let us consider what can be done to 
improve a typical uhf communications control. During 
flight when the pilot is occupied with the great complexities 
of a modern jet aircraft his primary usage of his UHF 
COMM concerns preset channel operation. Manual tuning 
is infrequently used and is therefore of secondary im- 
portance. To provide an improved present channel display 
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Fig. 4. Slewing switch type control and remote indicator improve preset channel operation of UHF COMM set 





we can utilize a remote channel indicator as shown in 
figure 4. Briefly, this system consists of a basic control 
unit having a slewing switch which controls a reversible 
motor. This motor, in turn, drives and positions (through 
suitable mechanisms) the present channel! memory device 
and also a synchro which is built into the remote display 
instrument. This remote indicator may be placed at a 
strategic location on the instrument panel thus giving the 
pilot an ideal visual display. Channel numbers may be 
simple, large, and easily read with minimum chance for 
error. Operating time is also reduced, thus freeing the 
pilot for other activity. The use of a slewing switch to 
drive positioning mechanisms increases operator efficiency 
as it is no longer necessary to hand crank a control. The 
use of a lever type switch also reduces operator fatigue 
considerably, especially under conditions in which a pres- 
sure suit is used, 

This is but one example of the many improvements 
which can be accomplished through application of human 
engineering design principles. 

Conclusions 

The design of electronic controls must of necessity be 
the result of a compromise among the many factors in- 
volved. Circuitry, controls, displays, and the human op- 
erator all are an integral part of the whole system. There 
is no simple solution to the complexities of control design, 
particularly because of conflicting priorities. The designer 
should try to imagine himself in the operator’s position and 
visualize the task he must perform, the need for precision, 
the effect of errors, the problems associated with vision 
and visual acuity, and the interrelation of control opera- 
tions. In all decisions the needs and duties of the human 
operator should be of prime consideration. Application 
of these principles will undoubtedly open many new ap- 
proaches and improvements in electronic controls and dis- 
plays. END 
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The image intensifier, an amplifier of energy in the radiant state 


image intensifiers give safe x-ray 


viewing in daylight 


The image intensifier was the heart of the “‘snoop- 
erscope”’ which enabled World War Il snipers and 
tank drivers to see in the dark. The same tube is 
now being used as a light amplifier which permits 
daylight viewing of an X-ray fluoroscope without 
increasing the X-ray intensity. Details are given 
of the operation of the image intensifier and of 
other possible applications. 


The “Snooperscope,” one of the more novel electronic 
devices of World War II, made it possible for the sniper to 
see in the dark. To aim at a target at night he looked into 
the eyepiece of a small device mounted on his rifle in a 
fashion similar to a telescopic sight. His target was dis- 
played as a faint green silhouette against a background of 
cross-hairs. The green silhouette was an infra-red image 
of the target electronically amplified and converted into a 
visible image. Generally, an infra-red source was used to 
illuminate the landscape. By carefully filtering the visible 
light, the source was virtually invisible. This allowed the 
sniper to scan the landscape looking for suitable targets 
without risk of detection. Another use of the same instru- 
ment permitted tank drivers to drive at high speed over 
rough terrain without using visible light.-Here again, an 
infra-red source was used to illuminate the path ahead of 
the tank. 

The heart of these night-seeing devices is the “snooper- 
scope” or “sniperscope” tube. This tube, called an image 
intensifier, is in effect an amplifier of energy in the 
radiant state. 

A familiar principle of quantum physics is expressed 
by the formula relating the energy of light photons or 
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quanta to their frequency: e=Af, where e is the energy 
of the photon, / is Plank’s constant and / is the frequency. 
Since the frequency of infra-red radiation is less than that 
of visible light, so is the energy of each quanta. As a 
consequence, it is impossible to create a device that will 
convert an infra-red image directly into a visible image 
unless additional energy is introduced into the system to 
compensate for the difference in energy between an infra- 
red and visible quanta. In the image intensifier tube this 
is accomplished by optically focusing the infra-red image 
on a photo-cathode. The photo-cathode emits electrons to 
form an electron image whose density corresponds to the 
detail of the infra-red image. Energy is imparted to the 
emitted electrons by a high voltage accelerating source. 
Upon striking a fluorescent screen some distance away 
from the cathode (with an energy greater than that of 
emission) a visible image is created. 

A novel extension of the snooperscope tube is now being 
sold commercially as an amplifier of extremely low inten- 
sity visible light images. The principles employed are very 
similar except that the amplified image originates from a 
virtually invisible light image. After a 1,000-fold intensifi- 
cation, the image produced is visible under ordinary light 
conditions. 

Currently, the most important use of the image intensi- 
fier, as the light amplifier is commercially known, is in 
the fields of medical and industrial X-ray radiography. 

Two methods of obtaining an image from X-rays are 
employed in medical and industrial radiography: film and 
fluoroscopy. When film is used, the patient is placed be- 
tween an X-ray source and a piece of film. The X-rays 
penetrate the patient’s body and are selectively absorbed: 
i.e. bone absorbs more than soft tissue. The exit X-rays 
strike the film creating a shadow-graph negative. The 
main disadvantage of this technique is the delay between 
exposure and viewing. Even under the best circumstances, 
several minutes are required for developing and fixing the 
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Fig. 1. Diagrammatic cross-section of the Image In- 
tensifier. R=fluoroscopic screen on which the X-rays 
are received after passing through the object to be 
examined O, and the glass wall of the tube. D = sup- 
port of fluoroscopic screen and photocathode K. The 
fluorescent radiations produced in R release electrons 
from the photocathode K. The “electronic image” is 
reproduced on a reduced scale by the electric field 
between K and the perforated anode A, on a viewing 
screen Fl; this image is observed through a simple 
microscope M. W is a conductive layer on the inside 

of the tube. 








film. During an operation or emergency, several minutes 
can be extremely critical. 

The second technique (fluoroscopy) substitutes a fiuor- 
escent screen for the piece of film. The X-ray shadow-graph 
is created by the fluorescent action of this special screen 
which emits light when it is struck by X-rays. But the big 
shortcoming of fluoroscopy is that it produces images of 
extremely low light intensity. As a result, viewing must 
take place in dark rooms and the observer must have 
dark-adapted eyes. When the observer’s eyes are dark- 
adapted, the retinal cells known as rods are brought into 
play. Unfortunately, the rods or night vision cells can not 
discern detail as fine as the retinal cone celis. This means 
that the observer does not perceive some of the fine detail 
which may be present in the image. Of course, the image 
brightness can be increased by increasing the X-ray in- 
tensity passing through the patient. But this is dangerous 
for both the patient and the radiologist. The fact that 




















makes the use of fluoroscopy in an operating room very 
difficult. At the light levels required for surgery, fluor- 
oscopy is not practical and vice versa. Rapid switching 
from high light levels to low levels is not feasible because 
it takes several minutes for the eye to adapt. As a conse- 
quence, the surgeon must depend on a radiologist wearing 
special glasses for his information. 

The image intensifier solves this problem. At present, 
it is possible to obtain a light gain in excess of 1,000 with 
a detail resolution superior to that of conventional fluoro- 
graphy. 

Figure | shows the Philips image intensifier in cross- 
section. An X-ray beam passes through the object and 
through the glass wall of the cylindrical evacuated tube 
and reaches the fluorescent screen, which is mounted in one 
end of the tube. The fluorescent screen transforms the 
received X-radiation into a conventional fluoroscopic image. 
The light of this image frees electrons out of the sensitive 
photocathode, which is in close contact with the fluorescent 
screen. At each point of the photocathode, the number of 
freed electrons per second is proportional to the brightness 
of the fluorescent screen at that point and to the X-ray 
intensity. 

In this way the latent X-ray image with all its varia- 
tions in intensity is converted into an electron image with 
corresponding variations in electron density. 

The electrons freed from the photocathode are accel- 
erated by a high voltage from an external power source, 
applied between the photocathode and the open anode 
positioned at the far end of the tube. The electron image 
is electrostatically focused on a second fluorescent screen: 
the viewing screen. 

This screen converts the energy of the impinging elec- 
trons into visible light. As is already indicated in the 
figure, the obtained image is far smaller than that of the 
fluorescent screen; (the image on the X-ray screen is 9 
times that on the viewing screen). The brightness of this 
image, however, is much greater. First of all, the electrons 
emitted by the photocathode have been accelerated by 
the applied high voltage, which them a_ higher 
velocity. The higher the velocity of an electron when im- 
pinging on the viewing screen, the more visible light it 
will yield. Secondly, an electron-optical reduction of ap- 
proximately nine times is introduced. In terms of areas 
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X-ray dosages must be kept to as low a level as possible this means that the electrons are concentrated on an 80 
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Fig. 2. 


Average number of quanta or particles (N), for a round detail 2 mm in diameter, 


effective for 0.2 sec, in 


different image-stages in fluoroscopy without the image intensifier (dotted line) and with it (full line), Object: 8 cm 


“hakelite” 
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+ stationary scatter grid. Distance to focus 90cm. 40 kV, 1 mA. 
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times smaller area. The total luminous flux is therefore 
radiated by an 80 times smaller image. The total bright- 
ness amplification resulting from the two above-mentioned 
factors amounts to at least 1,000 times. 

The image radiated in visible light by the viewing 
screen is observed by an optical system which enlarges 
approx. 9 times. This optical magnification does not alter 
the brightness according to Abbe’s law. The X-ray image 
observed through the optical system is then seen at a 
magnitude as if it were viewed directly on a normal 
fluorescent screen in its normal up-side-up orientation. 

One of the interesting aspects of the image intensifier 
is that its high light gain enables the effects of single 
X-ray quanta to be observed. If the screen of the image 
intensifier is being observed at very low X-ray intensities 
with maximum optical gain (i.e. fast lenses with high 
magnification) the observed image exhibits a random 
fluctuation of light level at points all over the screen. The 
effect may be likened to that of “noise” on an electrical 
line. But in this case, the noise-like effect is connected 
with the relatively small number of X-ray quanta involved 
in forming the luminous image. At low X-ray intensities, 
the rate at which quanta strike a particular point may be 
intermittent enough to allow perception of the discon- 
tinuous nature of the radiation: i.e. the quantum effect. 

The numbers of quanta involved in the different image- 
steps. in fluoroscopy with, and without the image intensifier 
are shown diagrammatically in figure 2. The integration 
time of the eye, that is, the time during which the eye is 
able to co-ordinate a certain number of light quanta into 
a single light-impression, is assumed to be 0.2 sec. 

In fluoroscopy without the image intensifier, only a 
very small fraction (roughly 0.02% ) of the light from the 
screen enters the pupil of the eye. In the complete image 
transmission chain, then, it is at the retina that the number 
of quanta per image-element is smallest; the screen must 
absorb 100 X-ray quanta to produce one effective light 
quantum on the retina. Hence the perception of detail is 
fundamentally limited by the relative fluctuations in the 
number of quanta effectively absorbed by the retina. 

In fluoroscopy with the image intensifier, however, the 
number of light quanta is so increased by the 1,000 times 
luminance intensification, as to exceed the number of X-ray 
quanta absorbed; here, then, perception of details is limited 
by the number of absorbed X-ray quanta. 

The smallest numbers of quanta are then a factor of 
40 larger, and the relative fluctuations a factor of 


V¥40~6X 


smaller than in fluoroscopy without the image intensifier; 
the theoretical minimum perceptible contrast (for a given 
detail size) is therefore likewise smaller by a factor of 6. 
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Figure 3. Set-up for X-ray examination of pipe on a continuous basis. X-ray source is mounted on long beam extending 
into the pipe. Unit to left of the operation is X-ray control console. The enclosure is a ray-proof protective shield. 
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If the fluctuations in the number of X-ray quanta could 
be neglected, the factor by which the minimum perceptible 
contrast is reduced by the 1,000 X luminance intensifica- 
tion would be very much larger. In fact, such an improve- 
ment would be obtained if the light from the screen were 
generated, not by X-rays, but by a very much larger num- 
ber of relatively low-energy quanta. 

An important use of the image intensifier is in indus- 
trial radiography. This is the technique employed in check- 
ing welds in pipeline and pressure vessels such as boilers. 
By X-raying the weld, cracks or other flaws are revealed. 
Generally film is used to record the examination. But by 
substituting an image intensifier for the film, the X-ray 
image can be viewed directly and a continuous examination 
of the pipe is possible. Figure 3 shows a set-up for exam- 
ining large pipe in a continuous fashion. 

Some of the advantages of the image intensifier are: 

a) Economy — The film costs of some companies 
using X-ray inspection of welds in pressure vessels and 
precision castings runs as high as $10,000 per month, By 
substituting an image intensifier, the use of film can be 
eliminated except in these cases where a record document 
is required or when extreme sensitivity is important. 

b) Continuity of observation — In a continuous pro- 
duction line, X-ray inspection can be accomplished in con- 
tinuous fashion. The production flow does not have to be 
stopped to allow film to be wrapped around the item and 
the exposure made. In the medical field, observation of 
dynamic processes in the body is made possible. In some 
instances, diagnosis of certain defects is extremely difficult 
without this advantage. 

c) Safety Because the X-ray intensity required to 
produce an acceptable image is considerably less than that 
required for conventional fluoroscopy or radiography, the 
safety to the operator (and in medicine to the patient as 
well) is markedly enhanced. 

In connection with this last feature, it is possible to 
combine the image intensifier with closed circuit television. 
The pickup camera is mounted directly on the image in- 
tensifier and the monitor is located at some remote location. 
This enables the observer to view the X-ray image with 
complete freedom from any radiation hazards. Additional- 
ly, if the object under examination is potentially dangerous 
(concealed bombs, the innards of mechanical devices which 
might explode or break up, areas with intense radiation 
from other sources, etc.), X-ray examination poses no dan- 
ger for the observer. 

Another system employs a movie camera in conjunc- 
tion with the image intensifier. X-ray movies are partic- 
ularly useful in medical work concerned with such active 
organs as the heart and digestive system. Because of the 
amplification of the image intensifier, ciné-radiography of 
humans can be accomplished without the risk of a radia- 
tion overdose. END 
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Fig. 1 Heart of the DSR system. Magnetic heads, left can be adjusted. Maximum delay is % sec. (600 feet from source) 


New amplification technique makes 


sound quite natural 


Public address systems covering large audiences 
have always been an acoustic problem because of 
the difference in time sound waves take to travel 
from differently placed loudspeakers. The problem 
has now been overcome and this paper describes 
the new system—called DSR—and its installation 
for the first time in Canada. 
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In the new year-round Queen Elizabeth Theatre of the 
Canadian National Exhibition, Toronto, the audience are 
able to ‘hear sounds from the stage in perfect clarity, 
wherever they are sitting, without any suggestion of arti- 
ficial amplification. 

Until now, when a voice had to be relayed over a large 
area, extra “voices” were added to the original by the 
installation of loudspeakers until the whole area—it was 
thought—was adequately covered. With this old system, 
because sound takes time to travel from one part to 
another, a listener first hears the loudspeaker nearest to 
him. Then, a fraction of a second later, in different degrees 
of loudness, he hears the same sound from other loud- 
speakers. This happens with every syllable, and the result 
is the confusion and strain of listening to what appear 
to be three or four people speaking at once. In a building 
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with even a slight echo, listening becomes almost impos- 
sible. The error has been in assuming that, if one voice 
could reach a hundred people, then ten voices would be 
required to reach a thousand people! 

In the Queen Elizabeth Theatre, the problem was solv- 
ed by Engineered Sound Systems Limited, Toronto, using 
a new method called “Delayed Sound Reinforcement.” 
With DSR, there must be only one voice—that of the 
person speaking. If that voice will not travel far enough 
to cover the audience, it must be replenished on its way; 
it must be reinforced or boosted as it gets weaker with 
distance. With DSR, loudspeakers are used, but each is 
co-ordinated with the other and with the source of the 
sound by using a delay system which records and repeats 
the voice through the loudspeakers at precisely the right 
instant for each one of them to reinforce the original 
sound wave from the stage as it passes by. The original 
sound is thus preserved and replenished by the loudspeak- 
ers, but they no longer can be distinguished one from 
another. To the listener, there is no confusion from “other 
voices”; the sound is clear and natural and each member 
of the audience feels the speaker is addressing him person- 
ally, due to the stereophonic effect produced. 


Magnetic delay mechanism 


The “heart” of the DSR system is the magnetic delay 
device (fig. 1). This consists of a motor-driven turntable, 
10” in diameter, on which is clamped a thin, oxide coated 
plastic disc with the edge exposed. A number of magnetic 
heads are located around the periphery of the mounting 
so that they engage the disc over its extended edge. Contact 
pressure between the heads below and the disc, is main- 
tained by weighted blocks siiding down in guides on the 
head mounting brackets. The record and erase heads are 
fixed in position, but the playback heads may be moved 
in slotted mounting holes to provide any angular delay 
required. Up to five separate pickup heads can be installed, 
which makes it possible to have five different delay coeffi- 


cients in any one installation. Each pickup head feeds an 
individual power amplifier and loudspeaker installation. 

The disc rotates at a speed of 50.4 rpm, which gives 
an equivalent “tape” speed of 26.376 in. per sec. At this 
rate, one inch distance between a pickup head and the 
recording head corresponds to the time sound takes to 
travel 45.5 ft. (0.030 sec.). From this factor, it is relatively 
easy to determine the approximate location for the pickup 
heads when making initial adjustments. This factor also 
determines the minimum delay possible since the record 
and pickup heads cannot be closer than | in. to one 
another. The maximum possible delay in this equipment 
corresponds to a distance of approximately 600 ft. (1 sec.). 
The heads are locked in position after final test of the 
installation. 

The magnetic delay mechanism and associated erase 
oscillator (40 kcs.) recording amplifier, playback amplifiers 
and power supplies are rack mounted as a complete DSR 
assembly. In addition, the DSR rack contains an input 
mixer panel, consisting of a line amplifier fed by four 
separate plug-in preamplifiers designed to match either 
microphone or phono inputs. Each preamplifier has its 
own gain, bass and treble controls, which facilitates opti- 
mum setting of frequency response and level of each 
channel depending upon the type of input feed, This is 
important since, with DSR, adjustment of response for 
speech input can have a marked influence on the natural- 
ness and stereophonic effect obtained, 

The ultimate effectiveness of the illusion created by a 
Delayed Sound Reinforcement system depends to a large 
degree on a thorough evaluation of the building in which 
it is to be used, and the best possible positioning of the 
loudspeakers. Unfortunately, optimum positioning is not 
usually possible due to overweighing architectural or aes- 
thetic considerations. 

In general terms, however, (fig. 2) the loudspeakers 
nearest to the microphone should be placed as close to 
the actual source of sound as possible. The closer they are, 
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Fig. 2 How the DSR system operates. 
Delay loudspeakers are located as low 
as possible over the audience. Minimum 
delay is 45.5 ft. between loudspeakers. 
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the better the illusion that loudspeakers are not in use at 
all. Limiting factors are line of sight and feed-back from 
loudspeaker to microphone. The loudspeakers nearest the 
microphone have no delay factor and form the backbone 
of the system. They are usually identified as the “direct” 
loudspeakers and are positioned so that their beam is 
directed slightly downwards on to the heads of the listeners. 
When DSR is employed, these speakers are tilted down so 
that their narrow high frequency beam just reaches into 
the area covered by the first delay loudspeaker. The delay 
loudspeakers are generally located over the audience as 
low as possible without obscuring the view of the stage 
from any position in the audience. The distance from the 
source of the sound (stage or the direct loudspeakers) of all 
loudspeakers connected to any one delay amplifier should 
be as nearly equal as possible. 

When determining their position, account must be 
taken of the built-in “minimum delay” of 45.5 ft. in the 
magnetic equipment. The angle of tilt of the first delay 
loudspeakers is determined by their distribution pattern 
and, if more than one delay is used, the area covered by 
the adjacent delay loudspeakers. The high frequency beam 
of the first delay loudspeakers should just reach into the 
area covered by the second delay loudspeakers, and so on. 

In practice, considerable adjustment of these criteria 
may be necessary as evidenced by the installation in the 
Queen Elizabeth Theatre, where the only possible position 
for the direct loudspeakers is in a sloping section of the 
theatre ceiling, directly above the procenium arch (fig. 3). 





Fig. 3 Position of direct and delay loudspeakers in the 
Queen Elizabeth Theatre. Distance between is about 52 ft. 


Here the loudspeakers and their enclosure were set into a 
splayed opening in the ceiling with the entire opening flush 
covered with a bronze anodized expanded metal aluminum 
grill. 

The positioning of the single set of delay loudspeakers 
was also dictated by architectural and aesthetic considera- 
tions, which necessitated that they too be located in a 
splayed opening in the ceiling, identical in finished appear- 
ance to that necessitated by the location for the direct 
loudspeakers. Initially, a point had to be found which was 
at least further than the minimum built-in equipment delay 
distance from the direct loudspeakers; which was in an 
area adjacent to a catwalk over the ceiling; which was in 
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an area free of air conditioning and ventilating ducts and 
equipment; and, which was at a point which had close to 
the same delay coefficent for all seats in the back rows 
on the main floor of the theatre, as well as those in the 
front, middle and rear of the balcony. 

By a happy coincidence, one of only two architectur- 
ally feasible locations, located approximately 52 ft. from 
the direct loudspeakers, proved to have a suitable delay 
coefficient, calculated as shown in fig. 4. In such a ceiling 
installation, consideration must be given, not only to the 
distance of the listener from a point directly below the 
direct loudspeakers at the front of the theatre, but also to 
the distance that the sound must travel from the delayed 
loudspeakers down to the listener. This introduces an 
“acoustic” delay which must be deducted from any elec- 
trical delay to be provided by the DSR equipment proper. 

With DSR installations, it has also been found that an 
additional delay of approximately 20 milliseconds (equiv- 
alent to about 18 ft.) enhances the stereophonic effect and, 
for this reason, the formula delay (ft.) = x + 10 — y, 
includes a nominal extra 10 feet of distance for use when 
making preliminary calculations of delay loudspeaker 
position. Exact delay is obtained by precise adjustment of 
the delay mechanism during final test of the system, In 
any instance where the calculated delay is less than 45.5 ft., 
that loudspeaker position must be rejected since it is less 
than the minimum delay possible with this particular 
equipment. 

Test, adjustment and operation 

Testing and adjustment of a DSR system is perhaps 
more painstaking than conventional systems, but it is no 
more difficult. Factors which enhance or detract from 
the desired naturalness and stereophonic effect, are a 
properly adjusted frequency response on speech and on 
music; the over-all maximum power level employed; the 
relative relation between the volume distributed by the 
direct and delay loudspeakers; the actual delay coefficient 
selected; the manner in which the speaker uses his voice 
at the microphone, and the skill. of the operator at the 
control console. 

Initial tests involve the direct loudspeaker system only. 
This consists of concurrent adjustment of microphone 
input bass and treble controls, as well as the direct ampli- 
fier gain control, to give adequate volume—even in a full 
auditorium—without too much reverberant noise caused 
by excessive bass response and without loss of naturalness 
of voice caused by too little bass. Treble response is not 
too much of a factor unless the reproduction appears to 
have too much treble. It might be necessary at this time 
to check the tilt of the direct loudspeakers to obtain the 
desired distribution pattern. ; 
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Fig. 5. Bay and (=e — 
sound console of —* 
DSR system open 
for maintenance. 
Amplifiers are all- 
transistor. Main 
amplifier controls 
are preset and 


locked. 


The second phase is the adjustment of the output level 
of the first delay loudspeakers. This is accomplished, while 
someone is speaking into the microphone, by adjusting the 
volume of the first delay amplifier until the delay loud- 
speaker can be clearly heard above the direct loudspeakers 
and then slowly reducing the volume until a level is reach- 
ed where the delay loudspeakers are merely augmenting 
the volume. Too much volume will destroy the illusion that 
all sound is coming from the stage, and will also reduce 
the clarity in the area nearer the stage. The bass control 
of the delay amplifier should also be adjusted as previously 
indicated. Precise adjustment of the No. | magnetic pickup 
in the DSR can now be made based on actual listening 
tests. 

If the system has other delay areas, they are adjusted 
next, with a gradual tapering of level from one delay group 
to the next. The direct loudspeakers must be loudest; 
delay 1 area at reduced volume; delay 2 area at further 
reduced volume, etc. Insufficient tapering will cause an 
echo or reverberant noise to interfere with sound near the 
stage, while too much tapering may leave insufficient vol- 
ume at the back of the building when it is fully occupied. 

In all cases, where music or singing is to be repro- 
duced, the bass cut on that particular input channel should 
be limited. For this reason, in a DSR system it is desirable 
to save several different input channels, each with fre- 
quency response adjusted for one of the particular forms 
of sound input. 

In operation, when using DSR equipment, it is always 
best to tend to use as little volume as possible. The advan- 
tages of this form of sound reproduction are in clear and 
unmasked distribution of sound, without the use of exces- 
sive volume. Naturalness and the sense of direction are lost 
if the volume is too high. 

With DSR, speakers should be encouraged to speak up 
but not shout into the microphone since this, too, creates 
reverberant noise in all directions. The equipment is wasted 
if a speaker is of the impression he can throw his voice 
and attempts to do so. 

The sound system complementing the Pamphonic Re- 
producers DSR bay in the Queen Elizabeth Theatre, though 
generally conventional, has been specially designed and 
constructed for the purpose, with particular emphasis on 
quality of reproduction, reliability and ease of service. 

The main console amplifiers and mixer turret are of 
integral construction, as shown in fig. 5. Input mixing of 
six Altec-Lansing Type 670-B microphones has been pro- 
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vided, as well as means for mixing a tape input, and two 
Garrard Model 301 Transcription Motors equipped with 
General Electric Model Al-501 “Baton” Arms and RPX- 
052A Cartridges. Each low level cartridge is preamplified 
and equalized in accordance with RIAA curve by means 
of Fisher Type TR-1 all-transistor Preamplifiers, All rec- 
orded inputs can be used for sound effects when desired, 
through a special mixing panel and separate amplifier with 
rear-stage mounted loudspeaker, Provision has also been 
made for mixing input feeds from three lines—the pro- 
jection room, the adjacent kitchen demonstration theatre, 
and an external remote pickup line. 

To facilitate final adjustment of frequency response 
to suit different types of input signal, DSR preamplifiers 
Nos. | and 2 receive a microphone feed; No. 3 is a phono 
and tape input; and No. 4 is reserved for “line” inputs. 

The direct, delay, and sound effects amplifiers mounted 
in the console are all Northern Electric Type R-6EB of 
20 watts output. The output of these is directed to their 
respective main theatre speakers, to three office monitors, 
to the kitchen theatre sound system and to a tape record- 
ing Output, as well as the control room monitor loud- 
speaker. 

All the main theatre loudspeakers are 12 in. Alltec- 
Lansing Type 601-A Duplex High and Low Frequency 
types, with the direct and delay loudspeakers mounted in 
pairs in specially designed enclosures to match the splayed 
openings in the theatre ceiling. 

Operator cueing of recorded material is possible 
through a separate cue amplifier, Meters indicating level 
at the DSR recording input, and at the output of each of 
the main amplifiers enable the operator to ensure the 
naturalness and sense of direction of sound. END 
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Enclosure houses two 12 in, Altec-Lansing Type 601-A’s. 
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P. A. REDHEAD & L. R. McNARRY* 





High 
sensitivity, 





simplicity | 
are features 
of new 





omegatron 


The omegatron is a mass-spectrometer that is small, 
highly sensitive and easily constructed. Extremely 
high resolving power can be obtained at low 
masses and successful operation can be achieved 
at very low pressures. Its principal uses are as a 
leak detector, a gas analyzer in sealed-off systems 
at low pressures, and an analytic mass-spectrom- 
eter of moderate precision in the low-mass range. 





*National Research Council, Radio & Electrical 
Partly assembled omegatron shows the internal construction Engineering Division, Ottawa. 
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Mass NUMBER 
Fig. 1. Mass spectrum of a gas tested in the omegatron 

The omegatron, first described by Hipple,” is a 
miniature mass-spectrometer which uses the cyclotron 
resonance to separate ions of different mass. As in the 
more conventional types of mass-spectrometer a re- 
cord is obtained of the composition of a gas sample 
in terms of the charge-to-mass ratios of the ions 
formed. Fig. 1 is a typical record obtained with the 
omegatron showing the relative amounts of residual 
gases present within the omegatron in the range from 
mass 14 A.m.u. (nitrogen) to mass 44 (carbon dioxide). 

The omegatron is in many respects similar to the 
cyclotron on a much smaller scale. A simple form of 
the omegatron is shown schematically in Fig. 2. A 
tungsten filament produces an electron beam of small 
diameter which is accelerated by about 50 volts and 
then passes through a small hole into a metal box (a 
cube of 2 cm on the side) and leaves the box through 
another hole where it strikes the electron collector. 
All the electrodes of the box are at the same DC 
potential, but the top electrode is insulated from the 
others and a small RF voltage is applied to it from a 
signal generator. The strong magnetic field applied 
along the axis of the electron beam prevents the beam 
from spreading. 


The gas to be analyzed is introduced into the inter- 
action box at a very low pressure (less than 10-° mm 
Hg) while the omegatron is continuously pumped. 
The electrons within the interaction space produce 
positive ions by collision with the molecules or atoms 
of the gas sample. 

The natural frequency of rotation of a charged 
particle in a magnetic field is called the cyclotron 
frequency, and is given by 


Hn 
1.525 4 me (1) 


4 


f. = 


n = charge on the ion (in units of the electronic 
charge), 

M = mass of the ion (A.m.u.), 

H = magnetic field (kilogauss). 


When the frequency of the applied r-f signal is 
precisely equal to the cyclotron frequency of the ions 
of one particular mass, these ions will gain energy 
from the RF field and spiral outwards in a plane 
normal to the magnetic field until they strike the ion 
collector: these ions are called the resonant ions. All 
other ions of different mass (the non-resonant ions) 
perform complicated orbits,” but none of these orbits 
expands continuously as does the resonant ion orbit. 
By proper adjustment of the amplitude of the r-f 
signal the resonant ions alone can be made to strike 
the ion collector. The current to the ion collector is 
then amplified by an electrometer amplifier and fed 
to a recorder. 

Since the applied frequency for the resonant ions 
must satisfy Eq. (1), we can calculate the charge-to- 
mass ratio of the resonant ion if the magnetic field 
is known. A mass-spectrum of the ions present in the 
omegatron can thus be produced by slowly varying 
the magnetic field or the frequency of the applied r-f 
signal, and recording the ion collector current. If we 
use a fixed magnetic field and sweep the frequency 
then mass is inversely proportional to frequency. 
The inconvenience of this non-linear scale is more than 
compensated by the simplicity of the associated 
circuits and the use of a permanent rather than an 
electro-magnet. 
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Fig. 2. Schematic j 
of omegatron f 
showing principle 
of operation 
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Resolving Power 
The ability of a mass-spectrometer to discriminate 
between ions of adjacent mass is termed its ‘‘resolving 


M ‘ 
power’ and is defined as r where M is the mass of 


the resonant ion and AWM is the base-width of the peak 
on the mass-spectrum corresponding to the ion of 





mass M. The resolving power of the omegatron is 
given by 
M Rol? 
as —— 
AM EyM 


Ro = spacing of ion collector from electron beam 
(cm), 
Eo = peak RF field (volts). 


Since the resolving power is inversely proportional to 
the ionic mass, the omegatron has extremely high 
resolving power at low masses. A resolving power of 
10,000 is possible at unity mass. It is also apparent 
from Eq. (2) that the resolving power increases as 
the magnetic field is increased or the applied RF 
voltage is decreased. 

To obtain the predicted resolving power in practice 
the magnetic and electric fields must be extremely 
homogeneous. The magnetic field must be uniform 
over the working volume of the omegatron to a degree 
determined by the desired resolving power; i.e., if 
a resolving power of 10° is required then the magnetic 
field must be uniform to better than 1 part in 10 
Uniformity of the electric field is also essential to 
allow operation of the omegatron at low values of r-t 
field where high resolving power may be obtained 
Uniformity of the electric field is obtained by in- 


PE 
. 








Fig. 3. Exploded view of omegatron with resistive grid 
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serting a system of electrodes between the two r-f 
plates which act as a potential divider and maintain 
the field in the interaction space uniform. One simple 
way of achieving uniformity of field is by means of a 
square-section helix of resistive wire connected be- 
tween the two r-f plates; this type of construction is 
shown in an exploded view in Fig. 3. 


Limitations of the Omegatron 

The non-resonant ions in the omegatron perform 
orbits of small diameter around the electron beam 
and create a large space-charge in this region. At high 
gas pressures this space-charge prevents proper opera- 
tion of the omegatron; satisfactory operation ‘can 
only be obtained at pressures below about 10-> mm 
Hg. Useful mass-spectra can be obtained at pressures 
as low as 107! mm Hg.* 

The principal difficulty which has prevented wider 
application of the omegatron is the existence, under 
certain conditions, of oscillations in the electron-ion 
space-charge which result in a current to the ion 
collector even in the absence of an r-f signal. This 
spurious current increases the background level of 
the mass-spectra and prevents operation of the ome- 
gatron at very low RF voltages, thus degrading the 
best obtainable resolving power. The causes of these 
oscillations are not fully understood but the range of 
experimental conditions have been established within 
which oscillations do not occur and proper operation 
The principal 
conditions necessary to prevent these spurious effects 
are: (1 5 pA); 
2) accurate alignment of the magnetic field with the 


of the omegatron can be obtained. 
operation at low electron current (c. 


axis of the omegatron; (3) prevention of any electron 
reflection from the electron collector. Space does not 
allow a full discussion of the methods of preventing 
these spurious effects; a more detailed description 


can be found in Reference 4. 


Construction and Circuits 

The photograph shows one design of omegatron 
developed in the National Research Council Labora- 
tories which contains a resistive grid for improving 
the uniformity of the electric field. The electrodes 
are made from Nichrome V, supported and aligned 
from a ceramic insulator, and enclosed in a glass 
envelope. 

Fig. 4 is a simplified circuit diagram of the auxiliary 
equipment. The mass sweep is obtained by a motor 
drive attached to a commercial signal generator. The 
voltages for the omegatron are all obtained from 
The positive ion current is amplified by a 
recorded 


batteries. 
commercial vibrating-reed electrometer anc 
on a 50-millivolt recording potentiometer. 


Applications 

The omegatron may be used as an analytical mass- 
spectrometer where it is most useful in the mass range 
of 1 to 50; it has, however, been used to mass 200 
though the resolving power at these high masses is 
poor. The omegatron has the advantages of cheap- 
ness and simplicity, but great care must be taken to 
achieve high analytic accuracy. Applications of the 
omegatron as a process-control monitor in the low 
mass range also appear promising. 
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Fig. 4. Simplified diagram of the 
omegatron control circuits. R. F. 
oscillator is motor driven to 
sweep frequency band corre- 
sponding to mass range of ome- 
gatron. 
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The omegatron can be sealed directly to a vacuum 
tube and operated after the tube has been sealed-off. 
Analyses can then be made, down to extremely low 
pressures, of the residual and evolved gases in the 
system. 

As a leak detector (using helium as the probe gas) 
the high sensitivity and simplicity of the omegatron 
are very useful. The use of the omegatron as a leak 
detector has been described by Bell.* END 
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Microphone is used to count small parts 








Electromechanical impulse counters work best when 
the impulse series is an even square wave of constant ampli- 


tude and frequency. In practical applications, however, 
these conditions are rarely satisfied. The Sodeco company 
of Switzerland has overcome this problem with an adaptor 
that will accept impulses and convert them to square wave 
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pulses to actuate the counter. Impulses of | millisecond 
duration and 17 millisecond interval will trigger the adap- 
tor. In the illustration, parts to be counted are dropped 
onto a microphone diaphragm. The sharp impulses trigger 
the adaptor which generates square pulses to operate the 
counter. END 
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Electronic equipment is capable of reliable service but it must be properly designed, operated and maintained 


Industry can solve many of today’s problems by taking 


A new approach to electronics 


Even today, electronic controls and instrumentation 
are not widely accepted by industry. The author 
asserts that industry must adopt these new tech- 
niques and suggests ways in which electronics 
manufacturers can put their case 


*President, Electronic Associates Ltd., Toronto 
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E. W. LEAVER, P. ENG. * 


In spite of all the talk and discussion about the appli- 
cation of electronic techniques to industrial problems over 
the years, the applications have, in fact, been relatively 
few. I think it might be interesting to examine some of 
the reasons. 

While the possible number of applications is enormous, 
the requirements are very diverse. From a manufacturing 
point of view, a great many are specific to a given industrial 
situation, and occupy the difficult and costly area of 
custom design and manufacture. Many require develop- 
ment work which costs time and money. As a result, not 
too many manufacturers can see the return that would 
make a venture in this field profitable. 

The unfavorable manufacturing outlook is further ac- 
centuated by attitudes common in the industry market. 
Electronic apparatus is often looked upon with a great deal 
of suspicion. It is new in all its problems of concept, 
application and in maintenance. Because it may contain 
tubes, it is often considered just another version of a radio 
or television set, where years of high volume production 
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and ruinous price cutting have devalued engineering and 
production achievement almost to the point of contempt. 

Hence, electronic equipment is often thought of in 
terms of a cheap bag of tricks, not particularly reliable 
and even if used, readily obtainable from a cut-rate store. 
As parts are readily available, and there are so many 
“experts,” some plants have wasted thousands of dollars 
“saving money” by building their own, a different version 
of the “do-it-yourself” craze. 

Electronic firms themselves often aid in this devalua- 
tion, because they will sometimes manufacture at a loss 
in the hope of possible future profits! The factors that are 
forgotten in all this are: that development and design re- 
quire a lot of high grade engineering, which is increasingly 
difficult and expensive to obtain, and which somebody must 
ultimately pay for, and that electronic instruments and 
equipment can and do make and save user industries a lot 
of money. 

Everyone in industry should examine their operations 
realistically, find out what electronic equipment can do, 
be prepared to pay what it is worth, provide suitable oper- 
ating conditions for the equipment, and give it full and 
fair opportunity to prove its worth. 


Question of maintenance 


Another curious anomaly in the thinking of many 
users and possible users of electronic equipment is in the 
area of maintenance. Everyone expects that in the case 
of mechanical contrivances something will go wrong once 
in a while, and that periodically someone will have to 
check it over and fix it up. No one suggests that motor 
cars are impractical, yet the manufacturer recommends 
an oil change and a chassis lubrication every thousand 
miles. At a speed of 30 miles per hour this means service 
after every thirty-three hours of use! Most industrial 
equipment requires frequent lubrication and inspection, 
yet, because we are used to it and consider it normal, it 
is accepted. 

Admittedly electronic equipment requires less service 
than any other having anything like the same complexity. 
Every year provides improvements in this respect. Equip- 
ment designed for the Armed Forces, who are prepared 
to pay for premium components, will take almost un- 
believable punishment. 

Part of the difference in attitude toward electronic 
equipment may be due to the fact that it is comparatively 
new in the industrial field, and part because it does not 
usually fail in the same way as do mechanical devices, 
deterioration often being independent of use. Thus, a piece 
of electronic equipment may run for six months without a 
failure, or it may just as easily fail one day after arrival. 
This is something for which the buyer has to be prepared. 
It may be easier to reconcile him to this situation if it is 
realized that on the average the service required is much 
less than might be expected: 

But there is no reason to assume that if a readily re- 
placed vacuum tube should fail that there is something 
fundamentally wrong with the particular instrument, the 
principle upon which it operates, or all electronic apparatus. 
But there are plants where electronics are viewed with 
disfavor because of a single unfortunate experience, which 
usually has been caused by improper application, purchase 
of unsuitable equipment, often because it was cheap, or 
rejection after a minor failure without really giving the 
equipment a proper opportunity to show its worth. 

Unfortunately, a large number of industrial users who 
could enjoy the benefits of these advances in technology 
are not doing so, not because they can’t, but because they 
don’t realize the true situation. Clarification is well worth 
while, for in some areas the advantages to industry are 
great. One example is the case of a control that saved its 
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cost every week. These advantages are only going to con- 
tinue to be realized if a healthy electronics industry is 
around to supply the necessary engineering, as well as the 
hardware, ‘and a clear mutual understanding grows up be- 
tween the supplier and customer. 


Where electronics take over 


The following check points may be helpful to a pos- 
sible used of electronic equipment: 1, Where in our opera- 
tions would a knowledge of speed, temperature, pressure, 
color, level, continuity, basis weight or density be useful? 
2. What would be required in the range and accuracy of 
the measurements required? 3. What instruments are avail- 
able to do the work or, if none are available, can such an 
instrument be designed and manufactured? 4. Is control 
desirable, and what would be required in the way of per- 
formance? 5. Are there control means available, and if 
none are, can such controls be designed and manufactured? 

The potential user should be told that it is essential to: 

1. Make sure you specify exactly what the equipment 
is to do, and do not increase your requirements after de- 
livery. Equipment can be built to do almost anything, but 
more elaborate equipment will cost more. 

2. Specify only as great a range and accuracy as is 
really required; cost usually increases much faster than 
accuracy. 

3. Provide reasonable line voltages (in many plants 
equipment designed to operate at 115 volts are supplied 
80 to 100 volts). Equipment can be supplied to operate 
at any voltage, but it must be so specified. 

4. Provide a reasonable environment. Electronic equip- 
ment can be constructed to operate under almost any con- 
ditions, but it costs a lot more to waterproof, heat or cool 
equipment, Failure to specify poor conditions may result 
in the supply of unsuitable equipment. 

5. On arrival of equipment, have it stored and handled 
properly. Electronic equipment like lots of other things 
shouldn’t be handled like scrap iron. 

6. Install the equipment properly. If it is fairly simple 
equipment, one of the plant people using the instructions 
supplied should do a satisfactory job. In the case of com- 
plex equipment, it will be worth money to have the manu- 
facturer supervise the installation. 

7. Operate the equipment as specified, and give it a 
fair chance to show what it can do, Make sure the people 
using it really understand it. A great deal of user dissatis- 
faction has been caused in the past by the person assigned 
not knowing what the equipment was supposed to do. 

8. Avoid plant personnel making modifications, Cases 
exist where equipment has been modified to make it un- 
workable, when it was working normally. 

9. Expect some maintenance, but avoid maintenance 
for maintenance’s sake. A tube may fail any time and it 
is easily changed. Don’t change a tube that has operated 
3,000 hours; the chances are it will work another 3,000. 

10. Don’t hesitate to call on electronic manufacturers 
for information, not only for the equipment they normally 
sell, but as to what might be manufactured for a specific 
problem. 

11. In the case of dissatisfaction with equipment, it 
is Only common courtesy to tell the people who made it 
first. 

12. Realize that electronic equipment is still strange 
to most people in industry, that it can provide special 
rewards, but it requires some special attention until plant 
personnel become acquainted with it. 

I believe that if electronic manufacturers, and potential 
industrial users, can become acquainted with each other's 
problems, they will be solved to their mutual satisfaction, 
and the era of electronic instrumentation and control, so 
long discussed, may slowly but surely emerge. END 
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Arrangements for the XI 
General Assembly of 
IUGG have been under 
the direction of Professor 
J. T. Wilson (centre), vice- 
president of LUGG. As- 
sisting him are J. A. 
Jacobs (left) and R. M. 
Farquhar. 





1500 scientists at IUGG General Assembly ask:— 





What has IGY achieved so far? 


The International Geophysical Year is now entering 
its third month and scientists are meeting in Toronto to 
discuss the progress of this vast scientific project. The 
event is the XI General Assembly of The International 
Union of Geodesy and Geophysics. 

The IGY is a co-operative project in which the I1UGG 
has joined with other scientific bodies including the Inter- 
national Union of Astronomy, the International Union of 
Scientific Radio and the World Meteorological Organiza- 
tion. The meetings now being held in Toronto will afford 
the first opportunity to discuss the progress of the IGY 
in its entirety and establish final plans for the remainder 
of “year.” 


About 1,500 experts in the earth sciences are attending 


the meetings at the University of Toronto during the as- 
sembly period of September 3-14. These include a delega- 
tion of 57 scientists from Soviet Russia. 

Two distinguished speakers will give addresses in Con- 
vocation Hall during the assembly. On Friday, Septem- 
ber 6, the noted Russian scientist E. I. Tolstikov will 
lecture on “The Arctic And Antarctic Program of the 
IGY.” On Thursday, September’ 12, the topic of the 
address by Professor L. V. Berkner will be “The Rocket 
and Satellite Program of the IGY.” Both talks commence 
at 8.00 p.m. and are open to the public. 

Typical subjects to be discussed by the delegates at 
the XI General Assembly are: the age of the earth (now 
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estimated at 442 thousand million years); polar wandering 
(different locations of the tropical regions in past ages); 
the warming cycle (whether the earth’s climate is getting 
warmer); measuring distances between continents by radar; 
the origin of cosmic rays and their immense energies; sun 
spots and solar flares; jet streams in the atmosphere; the 
true shape of the earth; magnetic storms and radio com- 
munications; how rockets explore the upper atmosphere; 
the northern lights; the record of the glaciers; the cause 
of airglow; the earth’s interior; deep ocean currents; arti- 
ficial satellites; and methods of geophysical prospecting. 


The International Union of Geodesy and Geophysics 
was formed at a meeting held under the aegis of the 
League of Nations in Brussels in 1919. It comprises seven 
associations with members from forty-six countries. Gen- 
eral Assemblies are held every three years for the purpose 
of planning co-operative programs, holding discussions, 
presenting papers and electing officers. 

Arrangements for the present Assembly have been under 
the direction of J. T. Wilson, Professor of Geophysics, 
University of Toronto. Professor Wilson also currently 
holds the position of vice-president of the IUGG. Included 
in the events will be technical discussions, a trade exhi- 
bition in Hart House, public lectures, and field trips to 
Niagara Falls, the Muskoka District and the Stratford 
Shakespearean Festival. END 
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Dr. A. K. Mousuf* 


Electromagnetometer 


prospects in drill hole 


Among the subject to be discussed by scientists at 
the XI General Assembly of IUGG will be the struc- 
ture of the earth. This also affects the mining 
industry which has a direct interest in finding ore 
bodies. The electromagnetic induction method of 
prospecting for conducting bodies (base metal 
sulphite deposits primarily) was first used in 
ground surveys. In 1949 the first fully airborne 
survey was carried out and now the technique is 
being extended to drill hole investigations 


In mining work, drill hole measurements are often 
useful for determining the proximity of ore bodies and the 
extent of mineralization. In this application, electromag- 
netic drill hole exploration may be considered as a means 
of extending the diameter of the drill hole and its im- 
portance could be best realized and appreciated when one 
considers the fact that in the history of mining exploration, 
there are numerous cases where commercial ore bodies 
have been missed by very short distances. Drifting or 
crookedness of drill holes is a contributing factor to this. 

Until recently, drill hole surveys for the detection of 
conducting bodies had utilized only the resistivity method 
of geophysical prospecting. However, the inherent limita- 
tions of this method have restricted its use as a means of 
exploration. Conclusions have been drawn from field trials 
that the resistivity method is not particularly sensitive; a 
large amount of conducting material must occur in close 
proximity to the hole to produce a significant and distin- 
guishable anomaly. 

In contrast, the electromagnetic method is quite sensi- 
tive towards detection of conducting bodies and at the 
low frequencies that are generally used, the electromag- 
netic field itself is not appreciably affected by the normal 
resistivity variations in the barren rock. Consequently, 
significant anomalies are due only to bodies of high con- 
ductivity. A current field, however, is influenced by minor 
variation in resistivity to a much greater extent than is 
an electromagnetic field. Therefore, a minor variation 
in the rock resistivity produces as great an anomaly in a 
current field as does a body of high conductivity in an 
electromagnetic field. This makes it rather difficult to 
eliminate undesirable anomalies in the resistivity method. 


*Sharpe Instruments Ltd., Willowdale, Ont. 
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Probe on cable of portable measuring unit is lowered into 
drill hole. Signals are amplified and measured by meter 


Also, in the electromagnetic method of survey, a much 
larger region of wall rock is tested, and conducting zones 
at a greater distance from the drill hole could be detected. 
In addition to these, there is no necessity of making direct 
contact between the formations and the detecting unit 
which quite often presents difficult problems in resistivity 
logging where such direct contact is required. 

The different types of measurement carried out in 
ground electromagnetic survey could also be similarly done, 
in the case of drill hole investigations with, of course, 
modifications of the technique wherever required. The 
simplest of these is the electromagnetic dip measurement. 
Recently, however, Sharpe Instruments Limited has de- 
veloped an electromagnetic drill hole unit, model DHP-2 
which utilizes a technique similar to that employed in the 
Swedish method of ground electromagnetic measurement. 
One of its major advantages lies in the fact that a variety 
of readings can be obtained for completeness in interpre- 
tation. Both main field and differential field readings can 
be taken with it. The main field reading gives the informa- 
tion regarding any distortion in the primary field due to 
the effect of the secondary field that may arise from a 
conducting body, whereas in the differential reading, the 
effect of the primary field is nearly eliminated and only 
the secondary field is measured. 

The DHP-2 has already been field tested at several 
places both in Canada and the United States near known 
ore bodies. The results that have so far been obtained are 
highly satisfactory and it seems that there is a great 
potentiality for this particular technique of electromagnetic 
measurement in drill hole investigation towards detection 
of conducting bodies both close and far removed from 
the hole. The type of results one is expected to get with 
this unit in taking main field readings and differential field 
readings for the two cases where the ore body is located 
close and far from the drill hole have been shown in 
figure 1. 

Description of the equipment 

The DHP-2 is divided into three sections: (a) Exciting 
Unit, (b) Detecting Unit and (c) Measuring Unit. 

(a) The exciting unit is made up of a gasoline driven 
motor generator set, controi box and a large loop. The 
power output of the generator is 500 watts and the cur- 
rents obtained are between 3 to 4 amperes at 1200 cps. As 
the exciting coil is a rather large affair, the conductor cable 
is in four parts on separate reels mounted on two pack- 
frames. On one side of the control box, there are two 
jacks for the generator plug and for the ioop plug. The 
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meter on this side indicates the loop current. At the 
bottom of the control box, there are four switches (marked 
“TUNING” 1-2-3-4) for adjusting the frequency of loop 
current. Thirteen different switch arrangements are pos- 
sible to match exciting loops of different sizes. 

On the other side of the control box there are two 
meters for controlling and adjusting the frequency. 

(b) The detecting unit consists of two similar detector 
probes, their design being controlled by the mechanical 
and electrical specifications. The detector probe consists 
of a few thousand turns of copper wire wound on an iron- 
cored bakelite tube and a built-in transistorized pre- 
amplifier. The length of the detector probe is 26 inches and 
its outside diameter is one inch. It is well suited for use 
in Ex and Ax types of holes which are the most popular 
ones. 

(c) The measuring unit includes an amplifier with indi- 
cator, built in the drill hole reel, and 1,000 feet of cable 
for the drill hole. The unit is mounted on a strong but 
light weight carrying frame for the convenience of moving 
it from one drill hole to another. The signal strength is 
indicated by a microammeter which reads 100 micro amps 
for full scale deflection. A variable gain control allows 
decreased signal from greater depth to be read with the 
same intensity. A sensitivity switch which reads “LOW,” 
“MEDIUM” and “HIGH” has been provided for obtaining 
greater sensitivity of readings which can be increased by 
factors of 2 and 20 by turning the sensitivity switch from 
“LOW” to “MEDIUM” and “HIGH.” To check that 
proper signal is indicated by the meter, a phone jack is 
also provided. 

How conducting bodies are located 

The simplest method of surveying, and one over which 
considerable amount of control can be exercised, is to lay 
a horizontal loop on the surface. The size of the loop 


used is controlled by requirements such as range of 
exploration contemplated, depth of hole to be explored 
and disposition and size of the material sought. If a large 
range or depth of exploration is required, a large loop 
should be used. A 2,000-foot drill hole can be surveyed 
with a square loop of 1,500 feet per side. Normally, the 
loop is laid with the drill hole at the centre and an 
alternating current of 1,200 cps frequency is caused to 

flow in it by the motor generator power supply unit. 
The survey is carried out in two runs. On the first 
run, a single detector is lowered into the drill hole, and 
since the field is attenuated with depth, the amplifier gain 
is adjusted for each position until the output meter is 
reading the centre of the scale. These readings are made 
at desired intervals and noted. On the second run, two 
detectors are interconnected by means of 50 feet of co- 
axial cable and differential readings are taken. The detec- 
tors are connected in parallel and wound in opposition 
and the signals from them are fed in at the input terminal 
of the main amplifier on the surface. Hence, in the 
absence of any conducting body, the resultant signal due to 
normal variation in the main field will be nearly zero or 
reduced to minimum. Variation in the signal would be 
due primarily to anomalous conditions; and since the ratio 
of anomalous signals to exciting field signals is increased 
by using the differential method, the sensitivity is corre- 
spondingly increased. Also, because of the variable gain 
settings, readings due to anomalies will be proportional 
regardless of depth. Once a conducting body has been 
located its azimuth determination with respect to the drill 
hole can be made by carrying out measurement with small 
loop laid successively in each of the four quadrants. Com- 
parison with the profile readings taken previously will 
indicate in which quadrant the conducting body is located. 
END 
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Fig. 1. Double-probe method increases accuracy of electromagnetometer in locating conducting ore bodies near bore hole 
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Fig. 1. Basic circuit of direct coupled amplifier. 











MAURICE PRICE, P.eNG* 


The emitter-base direct coupled amplifier is sug- 
gested as a suitable general purpose arrangement 
offering the minimum number of components. A 
design procedure for the biasing networks is devel- 
oped and various amplifier configurations are indi- 
cated using this basic arrangement. The applica- 
tion of decoupling to first stage is also considered. 


Design procedures for emitter-base 
direct coupled transistor pair 


The advantages of direct coupling between tran- 
sistor amplifier stages have been recognized by many 
workers. They include: 

(a) Possible reduction in the number of compo- 

nents. 

(6) Compensation of transistor leakage currents. 

(c) Reduced phase shift. 

The loss in gain associated with direct coupling can 
generally be tolerated. 

Two possible arrangements for direct coupling are 
collector-to-base and emitter-to-base. The second of 
these offers the greatest reduction in the number of 
components, since no collector load resistance need 
be used in the first stage. This arrangement is there- 
fore studied in detail. The design revolves around 
the biasing of the stages with an examination of the 
stability of the operating points. 


Basic arrangement 

Figure 1 shows the de connections for the basic 
emitter-to-base direct coupling. The collector cut-off 
currents Je; and I,2 will affect the operating point 
stability of the stage in which they arise and of the 
other stage. Four stability factors may be defined 
to express the direct effects and the cross effects of 
these leakage currents: 
Su = oe ; Se = we >; Se =—; Sr ==. 

OL cor OL cea OL co2 OL cor 

Using the nomenclature given in fig. 1, and as- 
suming that the base-emitter potential is negligible, 
the four stability factors are found to be: 


R, Ry e) 
ee = “ 
Su = ( = a) rd (;: TR) 


(1) 
a, Ra Ry 
— + =) + GU aa) (1 a2 + ) 


Ol 2 Ol «2 








CANADIAN ELECTRONICS ENGINEERING SEPTEMBER 1957 








Sie = - [1 — Sufi <= a)| ° (2) 
R 
( -+- “) ban : [1 = Su(l —_ a;)] 
. R; ay 
Sy = ~——4 _ > _____" (3) 
1 — a+ Re 
IT Re 
—(Su — 1) 
Sy = (4) 
l—oat Re 
Te 
Further analysis leads to the following relation- 
ships: 
tts — Ten) — (1 — ae) Ico + Ieee 
Ry +2 Te ahs 8 e 
R, ¥ I 2 _ I co2 oe (9) 
E(Su-1 
R; = —+—_ “a _ ol’ — . (6) 
a . , 
_ (: -a+ F) (12 — Sool coe) —(Su—1)Z 01 
, Ry 
1 — S (1 — 1 — 2 — 
Rs es -al( “TRS _R - 
Rs & 1 Ry? 


It is possible to fix one of the S factors in advance; 
Sy is selected for this purpose. Resistance R, is also 
fixed from considerations of the allowable loss in 
maximum output from the second stage. Thus the 
steps in the design are: 
(a) Select values for Sy, and R, 
(b) Find R, from (5) 
(c) Find Se from (3) 
(d) Find R; from (6) 


*Computing Devices of Canada Ltd., Ottawa, 
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(a) 














(b) 


Fig. 2. Common collector-common emitter configur- 
ation, showing two variations of the input circuit. 
It may be unnecessary to bypass the resistance R,. 




















-~— 














a 
Fig. 3. Common collector-common collector config- 
uration. This arrangement gives a very high input 
impedance. Input may also be transformer coupled. 











(e) Find R, from (7) 

(f) Check Sj: and S_ from (2) and (4). 

Note that Sj. is negative, so that the operating 
point of the first stage may be compensated to some 
degree by the second stage. This may be compared 
with the collector-to-base direct coupling, in which 
the second stage may be compensated by the first. 
The latter is preferable, but in practice the S factors 
can be held to such low values that the emitter-to-base 
coupling is at little disadvantage on this score. 

In practical applications, the potential difference 
across R, should be made about 0.2 to 0.5 of the 
supply voltage. S,;, should be made about 1.5 to 3.0. 
With these values, the other S factors will be satis- 
factorily small and there will be little loss due to the 
shunting effect of R; and R; on the signal. 


Alternative circuits 

The basic circuit lends itself to a variety of ampli- 
fier configurations, some of which are shown in figs. 2 
through 5. In all cases, the same basic design pro- 
cedure applies. Probably -the most useful of these 
arrangements is the common emitter-common emitter 
configuration of fig. 5. It may be unnecessary to by- 
pass resistance R, since the loss in gain due to feed- 
back via R, is counteracted by the increase of gain in 
the first stage due to the raised input impedance of 
the second. This applies if the shunting effect of R; 
is negligible. The beneficial effects of this un-bypassed 
resistance are obvious. For achieving high input 
impedances, the common collector-common collector 
arrangement of fig. 3 is very useful. 


Design example 
A specimen design will illustrate the order of 
magnitude of the various factors. 


The data assumed are: 


a, = 0.925 a, = 0.94 
I. = 2ma -la =5ma 
E=28v Ta = [44 = 0 


Taking Ry, = 2,200 ohms and S, = 3, the following 
values are obtained: 

(b) Ry = 6,350 ohms 

(c) Soe = 1.38 

(d) Rs = 28,100 ohms 

(e) Re = 27,900 ohms 

(f) Sie = —0.78 So = 5.0 

These S factors are acceptable. Any of the ampli- 
fier configurations may be used with this basic design. 


Application of decoupling 

Decoupling may often be necessary for one or 
more of the following reasons: 

(a) Toprevent oscillation or instability in dynamic 
performance. 

(b) To reduce the first stage collector voltage if 
the ratings of the first stage transistor so demand. 

(c) To prevent ripple and other undesired signals 
from entering the amplifier via the bias networks. 

The arrangement shown in fig. 6 introduces a 
decoupling resistance R;. This enables one more 
parameter in the design to be fixed, and Sz is selected. 
The analysis follows that used for the basic arrange- 
ment above, with the same assumptions. The results 
are embodied in the design procedure given below: 
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(a) Find R, from R 
R 


1 


la — Tea) — 1 — dla + Jee 
a) 








= Ta — Leo <a 
(b) Find R; from Rs 
IT 2—T oz 
E(Su-1)(72 "= ) 
7 Te2 Sool co2 t (8) 





P 7 ° (Sir — 1) (So2—1)D evr 
Ta— Sul co Pa = 

Ue ut cor) + [ a (pe pa | 
(c) Find Rs; from Rs 

as (Se — 1)(E + R3I cor) 


= = ae 9 
I .2 — Sool coo (1 a)R; ( ) 





(d) Find Rs from Re 


Rs 
R4(S22-1) ( 1+ — 
Risen (148) 


ot St 5 R, Ry 
sedi o.Sea—( Soe—1 ate See—1 )— 
(: ate) [a iis (1+) | (SIR. 





Tee eer (10) 
(e) Check Sy and Ss from: 
Sy = -[ Sn — (Su - (1 + z | . (11) 
Sx = =! Bese (12) 
(1 — am) + R. 


(f) If required, the collector-base potential of the 
first stage may be checked. This has a maximum value 
when the first stage is cut off, and is given approxi- 


mately by: 
. R; ) 
V = {——_——_ JE... .. . . (13) 
(x +R3+ Rs 


In most applications the leakage currents J..; and 
I og may be taken as zero, resulting in great simplifi- 
cations to the equations. As in the basic arrangement, 
a high value for R, is preferable. S,, and S22 should be 
chosen in the range 1.3 to 3.0. 


Example of decoupling 


A similar example to the previous one will illus- 
trate the procedure; the data assumed are: 

a, = 0.925 la = 2ma E = 28v 

a = 0.94 le = 5ma I 01 = Lom = 0 
Taking Ry, = 2,200 ohms again, with S, = 3 and 
Se» = 2, and following the design steps: 


(a) R; = 6,350 ohms 
(b) Rs = 28,000 ohms 
(c) Rs = 3,500 ohms 
(d) R. = 88,100 ohms 


(e) Sie = —0.53 So = 5.0 

(f) V = 6.5 volts. 

The S factors are satisfactory. The first stage 
transistor need have a rating of only about 10 volts. 
Once again, any of the amplifier configurations may 
be used with this basic circuit. END 
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Fig. 4 Common emitter-common collector circuit. 

















Fig. 5. Common emitter-common emitter arrange- 
ment, Again it may be unnecessary to bypass R,. Out- 
put load could also be resistance-capacitance coupled. 

















Fig. 6. Basic arrangement of Figure 1, but with a 
decoupling resistance R; added to the first stage 
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What’s new in view 





100 cryotrons 


will go into 
a thimble 
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Antennas used by Federal Telecom- 
munication Laboratories, Nutley, N.J. in 
experimental micro-wave transmission 
over a distance of 91 miles 


Giant eye of the Telescopic Photographic 
Recorder is capable of tracking and photograph- 
ing an object smaller than a baseball at 

altitudes in excess of 20,000 feet. Recorder, 
completely mobile, was designed and built by 
the Perkin-Elmer Corporation 








The 16,384 cores arranged in this screen- 
like lattice represent more than 400 hours 
work. The memory has been made by 
Computing Devices of Canada Ltd. 
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PICTURE OF THE MONTH & When cooled to below minus 420 deg. fahrenheit the 


cryotron, right, can replace the vacuum tube and tran- 
sistor in some computer applications. Cryotron was 
developed by Dudley A. Buck at the Massachusetts 
Institute of Technology. Minute size means 100 can fit 
into an ordinary thimble 


A new angle on this maze of circles 


Clusters of silicon wafers in this Remote handling of isotopes from 


behind a lead brick wall at Radio- makes a fine photographic pattern 
Picture is of the load face of 


BEPO, Britain's first atomic pile 


U.S. Army helmet car.collect 
enough power from the sun to Chemical Centre, Amersham, U.K. 
operate minute transceiver The window is made of lead glass 
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IERC Military “B” Type Miniature Shields 
Meets Mil-S-9372B (USAF) Meets MIL-S-242A (SHIPS) IERC Miniature Hardmount Shields 








At the Canadian IRE show | 


booth 262 has it! § 








ERC Subminiature Shields JIERC “TR” Shields Meets MIL-S-19786A (NAVY) JERC Octal / Power Shields 





See ihe only complete line --- \ERC’s Heat-dissipating Electron Tube Shields 
for maximum cooling, retention, shock protection and longest tube life! 


IMPORTANT PRODUCT PREVIEWS of miniature and subminia- 

ture right angle heat-dissipating tube shields for printed circuit appli- 

cations will be shown for the first time.Other special heat-dissipa - I 
ting tube shields including new IERC types for the 6094 size tube 

will also be on display. 


New IERC HEAT-DISSIPATING TUBE SHIELD GUIDE-—the 

first informative guide of this type ever to be complied and offered 

to the electronic industry will be available free to visitors at our booth 

( 262 ) during the Canadian IRE. The IERC Guide provides practical, 

accurate information which helps electronic engineers get increased 

electron tube life and reliability through proper matching of tube and 

tube shield for maximum cooling, retention and protection against 

shock and vibration. More than 1,400 helpful combinations are | 
included in the 20-page Guide. 


if you can’t be at the show, be 
sure to write on company 
letterhead for the IERC Heat- 
dissipating Tube Shield Guide and 
other IERC Technical Bulletins. 


PATENTED OR PATS PEND. CROSS-LICENSED WITH NORTH AMERICAN AVIATION, INC 


FOR FAST CONVENIENT SERVICE in your e ™e al) 
area, contact our Canadian representative: niernationa Da) aC 
R-O-R Associates Limited, John S. Root, ‘a /o 
1470 Don Mills Road, Ontario. Hickory 4-4429. ar “MAN NN 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, California 
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a comprehensive 
Telecommunication 
Engineering Enterprise 


The largest telecommunication manu- 
facturing organisation in the British 
Commonwealth Standard Telephones 
and Cables Limited covers the whole 
waterfront of telecommunication engin- 
eering and is engaged in the research, 
development, manufacture and installa- 


‘Standard’ productions include: 


tion of all types of communication and 
control systems. 

The Company is in an unrivalled 
position to undertake, within its own 
organisation, the co-ordinated systems- 
planning of complete communication 
projects involving inter-dependent sys- 
tems of various types. 


Telecommunication Line Transmission 


Equipment 


Radio Broadcasting Equipment 

Radio Communication Equipment 

Air Radio Navigational Aids 

Supervisory and Remote Control Systems 
Railway Communication Apparatus 
Railway Control Equipments 


Telephone Cable 


Sound-Reinforcement Systems 


Public and Private Telephone Systems 
(Automatic and Manual) 


Ce Srandard Telephones 


Mf. Co. Canada) Ltd. 


9600 ST.LAWRENCE BLVD., 
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For your library 





Basic approach to problems 
of solid state physics 


An Introduction to Semiconductors 
W. Crawford Dunlap, Jr. John Wiley 
& Sons Inc., New York; 417 pp; 
$11.75 

Dr. Dunlap approaches this work 
from an aimost entirely physical point 
of view so that even his section on de- 
vices emphasizes their mechanisms 
and mode of operation. The book 
provides a unified elementary survey 
of the field, covering basic concepts, 
properties of materials, methods of 
measurement and applications. 

An indication of the scope of the 
book is given by some of the chapters: 
crystals and their structure, theory of 
the solid state, imperfections in crys- 
tals, statistical mechanics for metals 
and semiconductors, properties of p-n 
junctions and experimental measure- 
ments on semiconductors. 

Dr. Dunlap has done extensive re- 
search on the properties of silicon, 
germanium and other semiconductors. 
He is supervisor in solid state research 
at the Bendix Aviation Corp. in South- 
field, Mich. (638) 


A Further Handbook of Industrial 
Radiology 

W. J. Wiltshire, B.A., F.dnst.P., edi- 
tor. MacMillan Company of Canada 
Ltd.; 334 pp; $8.50 


An earlier “Handbook of industrial 
radiology” dealt with the fundamentals 
of the use of radiological methods ‘of 
testing. Now members of the British 
Non-Destructive Testing Group of the 
Institute of Physics — who published 
the earlier volume under a different 
title — are dealing with new informa- 
tion that has accumulated over the 
past few years. 

This includes the development of 
accelerators, which has made possible 
the production of radiation of high 
energy and in great intensity; the ad- 
vent of a supply of radioisotopes with 
their convenience and _ adaptability 
facilitating many applications of radio- 
logical methods and advances in the 
electronic field which have made auto- 
matic inspection more practicable in 
suitable cases. 

Each chapter has been written by 
a specialist in the particular field. They 
include high voltage x-ray generators, 
natural and artificial sources for 
gamma-radiography, scattered radia- 
tion, radiographic quality and sensitiv- 
ity, fluoroscopy, weld radiography, 
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microradiography and industrial xero- 
radiography. There is also a final 
chapter which is an introduction to 
applied x-ray diffraction methods. 
Although this subject forms no part 
of industrial radiology in general it is 
included to help newcomers to radio- 
logical testing and is valuable as a 
brief account of the principles in- 
volved and the apparatus used. 

This book is regarded as a comple- 
ment to the earlier Handbook and is 
not intended to supersede it. (639) 


Automation in Business 
and Industry 
Edited by Eugene M. Grabbe. John 
Wiley & Sons Inc., New York; 611 pp; 
$10.00 

Every new subject is greeted by a 
degree of confusion, particularly 
when it bears a name that catches the 
public fancy as “automation” has. For 
this reason we welcome any book that 
can provide a realistic analysis of the 
subject without prejudice. The au- 
thors of Automation in Business and 
Industry have done their job well, 
starting with the concept of automa- 
tion and tracing it through to actual 
applications and future prospects. 

The book has been written for 
“Business Engineers” and requires a 
knowledge of mathematics and elec- 
tronics for complete understanding of 
all chapters. However, the average 
businessman will have no trouble fol- 
lowing the discussion, particularly in 
the introductory chapters and those 
dealing with applications and eco- 
nomics. (640) 


Transductors and Magnetic 
Amplifiers 
A. G. Milnes, D.Sc. MacMillan Com- 
pany of Canada Ltd.; 286 pp; $10.75 
The author of this book has been 
engaged on magnetic amplifier investi- 
gations since 1946. He points out that 
many of the basic circuits have been 
known for 30 or 40 years, but only 
with the availability of high perform- 
ance magnetic cores and rectifiers dur- 
ing the last decade or so has interest 
in the field become widespread. 
There are chapters on introductory 
theory, construction and elementary 
circuit technique, magnetic amplifier 
applications, four-limbed transductors, 
magnetic core devices and reset trans- 
ductors which are reasonably free of 
heavy mathematical treatment. Chap- 





ters on series transductor theory and 


auto-self-excited circuit behaviour 
make for rather more advanced 
reading. 


The book should be of interest to 
all designers and users of magnetic 
amplifiers in industry and to those 
teaching the subject in advanced 
electrical courses. There is a selected 
bibliography of 159 references. (641) 





Catalogues and brochures from 
the manufacturers 
Synchros. Data sheet on 400 cps 
synchros to MIL spec. Muirhead In- 
struments Ltd., Stratford, Ont. (642) 
Precision Optics. Bulletin 0-104 
shows production facilities and bulle- 
tin 0-105 describes silicon optics for 
infra-red design. Texas Instruments, 
Monrovia, Calif. (643) 
Tube testing. Sixteen-page technical 
brochure titled: A positive grid voltage 
—space current division test for pow- 


er vacuum tubes. The Ahearn & 
Soper Co. Ltd., Ottawa. (644) 
Tachometers, Generators, Indica- 


tors, Recorders. Twelve-page brochure 
of specifications, illustrations and di- 
mensions. GEC-1258A. Canadian 
General Electric Co, Ltd. (645) 

Eimac quick, reference catalog of 
tubes, rectifiers, vacuum capacitors, 
etc. 16pp. The Ahearn & Soper Co. 
Ltd., Ottawa. (646) 

Masts and antenna support refer- 
ence guide. Beatty Bros. Ltd., Fergus, 
Ont. (647) 

Facilities, services, products and 
history of Measurement Engineering 
Ltd., Arnprior, Ont. 8pp. (648) 

16 mm film titled Airpower 56. 
Film shows U. S. National Air Show, 
1956 and may be had on loan. Avia- 
tion Electric Ltd., Montreal (649) 

Environmental test chambers—tips 
and trends. 20pp. Beechy Enterprises, 
Toronto. (650) 

Mass spectrometer leak detector. 
Bulletin GEC-336B, 12pp. Canadian 
General Electric Co. Ltd. (651) 

Coil winding machine catalogue, 
62pp. George Stevens Mfg. Co. Cana- 
dian Rep.: A. Andrews, Port Credit, 
Ont. (652) 

Transistor data sheet. NP News, 
Vol. 1. Texas Instruments Inc., Dallas. 


(653) 
Digital computer elements. Mack 
Electronics, Boston. (654) 


Servo amplifiers, transistorized and 
hermetically sealed. Bulletin 101. 
Daystrom Ltd., Toronto. (655) 

Type AS miniature molded compo- 
sition potentiometers. Bulletin 149. 
Ohmite, (656) 

Ceramic Magnets. Bulletin RC- 
11A with graphs for Ceramagnets. 
12 pp. Stackpole Carbon Co. St. 
Marys’ Pa. (657) 
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ACCURACY Ft 0.25%! 


Beckman: 


Expanded Scale 


MODELS 


FEATURES: x Accuracy of +0.25% 


Berkeley 


Voltmeters 


101 AND 101-50 


* True rms Reading 


* 0-1 ma Recorder Connection \ 


* Rugged design to withstand 
vibration, rough usage 


DESCRIPTION: 
Available as either portable or rack-mounted 
units, these rugged instruments provide true 
rms readings at an accuracy of +0.25% of 
input voltage over a range of 100-500 v in 
10 v steps (Model 101), or 50-250 vin 5 v 
steps (Model 101-50). Large scale divisions 
reduce reading errors; results may be perma- 
nently recorded on a 0-1 ma recorder. Use of 
a unique thermal bridge circuit provides 
0.25% accuracy with standard meter move- 
ment, eliminating delicate special movements. 
The result is unusual ruggedness for an instru- 
ment of such high accuracy. 





























SPECIFICATIONS 
MODEL 101 | MODEL 101-50 
RANGE: 100 v to 500 v 50 v to 250 v 
SCALE RANGE: 12v 6v 
SMALLEST SCALE DIVISION: 0.2v O.1v 
ACCURACY: +0.25% of Input Voltage 
VOLTAGE INDICATED: True rms 
FREQUENCY RESPONSE: 50 to 2000 cps 





SOURCE LOADING: 


Approximately 2 watts 
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Portable Models 101 (100-500 v) Fg 
and 101-50 (50-250 v) Z 
a 
~ “ 
~ an “a - 
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APPLICATIONS: 

These Expanded Scale Voltmeters are invalu- 
able for all types of testing and development 
work where high accuracy is a requisite; pro- 
duction quality control of components and 
circuits, developing new circuits, servicing 
electronic instruments and systems, measuring 
voltages in a-c power systems, as a reference 
instrument in the standards laboratory, and for 
measurements of line voltage variations in the 
field. They are adaptable for use in aircraft 
where vibration might damage more delicate 
meter movements. 





Rack-mounted Models 101-R and 101-R-50 


Complete technical data is yours for the asking from our Sales 
Offices, R-O-R Associates, 1470 Don Mills Rd., Don Mills, Ontario 
and 6201 Cote St. Lue Road, Montreal, Quebec. Please address 







METER DAMPING: 0.8 of Critical Damping Dept. M9. 
TIME RESPONSE: 0.5 seconds 
RECORDER CONNECTIONS: 0-1 ma dc recorder 
POWER REQUIREMENTS: 115 v ac, 50-2000 cps, 20 watts Beckm a n° 
DIMENSIONS: (PORTABLE) 8”W x 934”H x 9”D (14 Ibs. net) Berkeley of Ca nada 
ale (RACK) 19”Wx 54%4”"Hx9”D (15 Ibs. net) » Site Pointe Read, Tovente. Outarte 
RR ees 136 a division of Beckman Instruments, Inc. 
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New products 





Transistors replace chopper 


in dc amplifier 





Model 301 dc amplifier uses transistors 
throughout for both modulation and 
amplification. Sensitivity is 10 millivelts 
dc to 100 volts dc full scale in 12 ranges, 
with a frequency response up to 50 cps. 
Input impedance is 2.5 megohms. per 
volt and output impedance is 39 ohms. 
The amplifier operates from line voltage 
or a battery with an operating life of 
approximately 300 hours. 

Texas Instruments Inc., 
Texas. 


Houston, 
(658) 


Self-balancing indicator 
has built-in switches 

A self-balancing indicator with built-in 
key or push button switches is avail- 
able for (1) thermocouples—with a null 
balance potentiometer measuring circuit 
and automatic cold junction compensa- 
tion; or (2) resistance bulbs—with a 
null balance AC bridge measuring cir- 
cuit. Either two or three-position key 
switches or push button switches may be 
specified. Key switches accommodate up 
to 48 points for thermocouples and 36 
for resistance bulbs while push buttons 
accommodate up to 24 points for either. 
There are 30 available scale ranges cover- 
ing —400 F to +3000 F for all standard 
thermocouple calibrations and —100 F 
to +600 F for resistance bulbs. 

Thermo’ Electric (Canada)  Ltd., 
Brampton, Ont. (659) 


Improvements in ceramic 
type triode 

Eimac type 3CX 100A5 ceramic tri- 
ode is mechanically and electrically inter- 
changeable with the type 2C39 but 
features these improvements: longer life, 
10% more power output at 2,500 mc, 
full ratings to 60,000 ft., lower inter- 
electro leakage and sustained perform- 
ance at elevated temperatures. 

The Ahearn & Soper Co. Ltd., Ottawa. 

(660) 
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TV has 7 commutated 
data channels 

A final visual check of missile per- 
formance immediately prior to firing is 
now possible with a new 21-inch large 
screen display developed by Electronic 
Control Systems, Inc. 

The ECS Model C-208 Commutated 
Data Display provides a visual display 
of 7 commutated data channels which 
may contain information from as many 
as 189 parameters. An example of a data 
source is the pulse amplitude modulated 
(PAM) FM/FM telemetering package. 
It gives a “real time” qualitative picture 
of the information necessary for a “go- 
no-go” decision on the readiness of the 
telemetering system for flight. 

Commutated data are automatically 
synchronized and displayed on as many 
as 7 separate traces on a 21-inch cathode 
ray tube, with additional provisions for 
viewing any portion of any trace on an 
auxiliary 7-inch cathode ray tube. The 
equipment is built to MIL Standards, 
and is capable of trailer 
Modification giving the same display for 
PDM can be provided. 

Stromberg-Carlson, Rochester. (661) 
Servo motor used with 
transistors 

A new high temperature continuous 
duty servo motor for transistorized oper- 
ations has been announced by John 
Oster Manufacturing Company. Type 8- 
5001-02 measures only .863” L x .750” 
OD, weighs only 1.2 oz., has an operat- 
ing temperature range —65°C to 
+125°C and meets Mil-E-5272. Voltage 
is 40/20 on control phase and 26 on 
fixed phase 400 cycle. No load speed is 
6500 rpm and stall torque .15 oz.-in. 
Furnished with synchro mount and pin- 
ion type shaft. 

John Oster Manuf. Co. Avionic Div., 
Racine, Wisconsin. (662) 


installation. “ 





Forty watt X-band 
magnetron 

A 40 watt, X-band pulsed magnetron 
has been developed for operation in the 
frequency range from 8800-9600 mcs. 
The new magnetron is particularly suited 
for use in airborne radar beacon and 
navigational systems. The tube is rated 
at 40 watts peak pulsed power output 
at a 25 per cent duty cycle for maximum 
pulse lengths of 5 microseconds. Sub- 
stantially higher peak powers may be 
achieved with shorter pulse durations 
and reduced duty cycle requirements. 
Frequency and amplitude modulation of 
the magnetron output pulse has been 
measured at less than + 30 kc modula- 
tion deviation in experimental models. 
Operating efficiency of the MA-215 is 
20 to 30 per cent. A ceramic cathode 
bushing structure is used for increased 
reliability. 

The new magnetron weighs approx- 
imately 20 ounces. 

E. G. Lomas Co., Ottawa. (663) 
Ultrasonics to check on 
liquid levels 

The model RC-1A liquid level sensor 
uses ultrasonics to detect the presence 
or absence of liquid at a predetermined 
level. The probe measuring approxi- 
mately 2 in. in length and 11/16 in. 
outside diameter is mounted vertically 
in a tank while the associated control 
unit is mounted external to the tank. 
Response time of the sensor is less than 
10 milliseconds with a total power drain 
from a 24-29 volt de source of 15 milli- 
watts with the control relay de-energized 
and 130 milliwatts with the integral 
signalling relay energized. It will sense 
level repeatedly to an accuracy of bet- 
ter than 1/64 in. The control unit uses 
a silicon transistor arranged so that no 
power is applied to the probe when im- 
mersed in fuel. When the probe is out 
of the fuel, there is insufficient power 
at the probe or in the connecting cable 
to ignite the gasoline fumes. 

Acoustica Associates, Glenwood Land- 
ing, N.Y. (664) 


Bobbin winder needs no 
gear changing 


> 


. de 





This bobbin winder requires no cam 
or gear changing and has an infinitely 
adjustable winding traverse between % 
in. and 3% in. Model 412-AM measures 
31 in. long x 23 in. wide x 16 in. high 
and winds all types of random wound 
bobbin coils and solenoid, relay and 
repeater coils. A jogging switch permits 
adding turns at the winding cycles end 
without resetting counter. 

Geo. Stevens, Mfg. Co. Inc., Chicago. 

(665) 
(Continued on page 49) 
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New Products—cont. 








Magnetic shield 
is foil 


To provide magnetic shielding com- 
ponents may now be wrapped in Netic 
or Co-Netic foil. The material can be 
cut with ordinary scissors and wrapped 
around components to provide shielding 
at both low and high frequencies, at 
low intensities. Foil is available between 
0.003 in. and 0.007 in. thick in rolls 
up to 14 in. wide and any length desired. 

R. S. Griffith, Montreal. (666) 


€ 


s 


AC ) 4) ihe 


Console for calibrating 
test instruments 

A general-purpose standardization con- 
sole provides facilities for calibrating 
ac and dec current and voltage instru- 
ments. The self-contained console pro- 
vides power source, control and circuitry 
for high accuracy instrument standard- 
ization, including the design, develop- 
ment, and service calibration of prac- 
tically all types of electrical instruments. 
Regulated power is supplied in the audio 
frequency range of 50 to 3,000 cps and 
both ac and dc voltage and current sup- 
plies are provided in conventional separ- 
ate bus facilities up to 150 amps, 750 
volts. The console measures 6 ft. long, 
4 ft. wide and 5 ft. high. 

Canadian General Electric Co., Ltd. 

(667) 


Potentiometer weighs 
only ten grams 

The Mite-E-Mite sub-miniature poten- 
tiometer weighs ten grams and measures 
¥% in. in diameter by % in. long. It is 





capable of critical temperature applica- 
tions up to 125 C and is available in 
resistances up to 75 K ohms. For per- 
manent installations it can be solder- 
mounted. 

San Fernando Mfg. Co., San Fer- 
nando, Calif. (668) 


(Continued on page 50) 
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* Your Tektronix 
Field Engineer 
as an 


APPLICATIONS A 


Sharing his applications 
know-how with you is 
another of his many 
helpful functions. 


D 








SPECIFIC TASKS 


When you have a job to do that’s a little different, and you can't quite see 
how your oscilloscope ties into it, call on your Tektronix Field Engineer. 
He'd like a try at saving you time and effort through use of your oscillo- 
scope. If there is a tie-in between your work and your oscilloscope, the 
connection is probably filed between his ears. It will very likely pop out 
as he becomes aware of the circumstances. 


EVERYDAY UTILITY 


Many routine checks and measure- 
ments can be performed with greater 
ease and more accurate results with the 
aid of your oscilloscope. Information 
presented in the form of a cathode-ray- 
tube display is often more enlightening 
than a collection of inanimate figures. 
Discussing measurement techniques 
with your Tektronix Field Engineer 
can be profitable. Encased in his hand- 
some headbone may be the very idea 
that will help you get better answers in 
less time. 





A REAL FRIEND 


Look to your Tektronix Field Engineer for help with any problem 
related to the instruments he knows so well. His skills and knowledge, 
added to your own, can make your efforts more productive. Let him 
show you how helpful he can be. 


The Canadian Industrial Belt is served through the 
TORONTO FIELD ENGINEERING OFFICE 
TEKTRONIX, INC. 

3 Finch Ave. East * Willowdale, Ontario 

Phone: Toronto: Baldwin 5-1138 


The Canadian Plains Area is served through the 
MINNEAPOLIS FIELD ENGINEERING OFFICE 
TEKTRONIX, INC, 

3100 West Lake St. * Minneapolis 16, Minnesota 
Phone: Walnut 7-9559 


British Columbia and Alberta are served through 
a highly-qualified Engineering Representative 
HAWTHORNE ELECTRONICS 

700 S. E. Hawthorne Blvd. * Portland 14, Oregon 
Phone: Belmont 4-9375 


TEKTRONIX, INC., P. O. BOX 831, PORTLAND 7, ORE. 
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New products -—— continued 





Receivers cover ham and 


marine bands 


Three new “Ham” and general cover- 
age receivers have been added to the 
National line. The model NC-188 Ham 
receiver is directly calibrated for the four 
general coverage ranges and five band 
spread ranges for the amateur bands (80- 
10 meters). The receiver also covers 540 
ke to 40 mec; voice or CW. Model NC109 
shown is a general coverage receiver us- 





MARCONI 
SIGNAL 
GENERATOR 


FOR CONTINUOUS 


F.M./A.M. COVERAGE 


ing a crystal filter and separate product 
detector for CW and SSB reception. It 
also includes 4-band coverage (540 kc to 
40 mc); and voice, CW or SSB reception. 
The band spread is calibrated for 10, 11, 
15, 20, 40, and 80 meter amateur bands. 

Model NC-66 Ham and SWL receiver 
can be operated on either 115 v ac/dc 
or a battery; it has five-band coverage 


———_™ 


«Marconi F.M./A.M. 
Signal Generator TF 995A/2. 
From 1.5 to 220 Mc/s. 


Accurate, a.c. operated, portable — this Marconi Signal Gener- 
ator offers continuous frequency coverage from 1.5 to 220 Mc/s 
in five bands, and built-in crystal standardization from 13.5 
Mc/s upwards. Open-circuit output level is variable in 1-db 
increments, from a minimum of 0.1 uV to a maximum of 100 mV 
at 52 ohms and 200 mV at 75 ohms. Output may be continuous, 
frequency modulated, amplitude modulated or simultaneously 
both frequency and amplitude modulated. 


Modulation, obtained either from an internal 1,000-c/s oscillator 
or from an external source, is variable to maximum limits 
ranging from 25 to 600 Kc/s for f.m. and 50% for a.m. 


Frequency Range: 


Output Level: 


1.5 to 220 Mc/s 


Variable from 1 “Vv to 200 mV in 2-db attenuator 


steps and additional 1-db meter calibration. 


Modulation: 


F.M.: Normal deviation continuously variable from 0 


to 75 kc/s on all bands. High deviation up to600 Kc/s 
is provided, depending on the band in use. A.M.: 
Internal at 1,000 c/s to a depth variable up to 50%. 


For further details, write: Marconi Instrumentation Dept: 
6035 Cote de Liesse Road 
Mortreal 16, Quebec. 


Marconi 





CANADIAN MARCONI / COMPANY — Canada’s Largest Electronic Specialists 
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‘its limits. 


from 150 ke to 23 me, and electrical 
band spread with logging scale, and a 
fixed-tune cw oscillator. It includes two 
built-in antennas (ferrite loop for DF 
and BC bands and whip for the SW 
bands). 

For boat owners there is a special 
marine band from 150 ke to 400 ke 
covering the DF frequencies, and provi- 
sion for an external direction finder. 


Canadian Marconi Co. (669) 
Transistorized power supply 
for mobile units 

A transistorized power supply has 
been designed to provide greater reli- 
ability in mobile radio equipment and 
reduce component replacement cost by 
eliminating the vibrator. It replaces the 
receiver portion of the mobile power 
supply. 

Canadian General Electric Co. Ltd. 

(670) 


Iris control for industrial 
TV systems 

An automatic iris and target control 
unit for industrial and institutional tele- 
vision systems compensates for wide 
variations in light up to 16,000 to 1 and 
assures the lowest possible aperture to 
provide maximum resolution, depth of 
field and contrast. It eliminates the need 
for a variable density filter and results 
in optimum signal to noise ratio. 

The iris drive motor automatically 
corrects the aperture setting to bring 
the target back within its optimum range 
if the target voltage moves to one of 
Two to five seconds are re- 
quired for the lens aperture to move 
between its extreme limits. The new 
iris and target control unit is designed 
to be used with any custom system with 
remote iris operation. It operates from 
117 volts ac, 60 cps. 

Canadian Westinghouse Co. Ltd. 

(671) 


Versatile photomultiplier 
photometer 

One feature increasing the versatility 
of the Model PH-200 Universal Photo- 
multiplier Photometer is the ability of 
this instrument to utilize any photo- 
multiplier or photoelectric tube. Separate 
zero adjust and dark-current adjust con- 
trols, together with both a stepped and 
a continuously variable sensitivity con- 
trol are other features. The instrument 
reads directly densities 0 to 6; percent 
transmittances 0.0001 to 100. Full scale 
meter deflection for 10-® amperes tube 
current. Provision is made for connect- 
ing to either an oscilloscope or recorder. 

Radionics Ltd., Montreal. (672) 

(Continued on page 53) 
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New products—cont. 





Differential dc 
amplifier 


The Model A10 differential dc ampli- 
fier provides a means of measuring both 
in-phase and out-of-phase signals. Input 
impedance of the amplifier is 100 K 
ohms. With line regulation, drift is less 
than +5 microvolts. Gain steps are pro- 
vided from 0 to 1,000 with gain accuracy 
greater than 1% at 2 KC. The open loop 
gain is 100 db out to 800 cycles and 150 
db at dc. The instrument is self-contained 
and requires input power of 100 watts. 








Electrochemical Products, Agincourt, 
Ont. (673) 


Tape recorder runs at 
1% i.p.s. 

The Tandberg tape recorders Model 
3 and 3F have three tape speeds fast, 
forward and rewind, five-watt amplifier, 
5 in. x 7 in. Goodman ‘speaker and 
leather carrying case. Frequency re- 
sponse is rated at + 2 db, 50 cps to 
4,000 cps at 1%; + 2 db, 50 cps to 
8,000 cps at 3%4 ips; + 2 db, 30 cps to 
16 kc at 7% ips. Frequency response 
of amplifier is +2 db, 40 cps to 20 ke. 
Input power is 55w, 115 v, 60 cps. 

Engineered Sound Systems, ‘Toronto. 

(674) 


Balanced mixers for 
waveguide systems 

A series of millimeter wave balanced 
mixers has been developed for use with 
RG-96/U waveguide transmission sys- 
tems. When used with matched pairs 
of INS5S3 or INS53A coaxial mixer crys- 
tals, the MA-1026 series provides local 
oscillator noise suppression in K-band 
radar receivers over the 34-36 kmc 
range. VSWR is 1.3 max., balance is 
% db, cross talk is 20 db (min), and 
output capacity is 3 uuf (nominal). 

E. G. Lomas Co., Ottawa. (675) 

(Continued on page 54) 
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Proof of Reliability 
Kf and Versatility. . 


TV SETS—17 PEC’s replaced over 
100 parts, simplifying assembly 
and improving performance. 


® 





SN SS ata, ia Som. 
AUTOMOTIVE — PEC provides PORTABLE RECORDER — PEC am- 


photo-multiplier tube socket and plifier provides large recorder 
20 resistors in one unit. quality in miniature tape recorder. 


85,000,000 PEC’s 


used in the past decade... 


—- ~«pe for these and many 
other applications 


| Centealab 





ELECTRONIC ORGAN — PEv filter 
reduces sharp transient of keying 
to give natural touch response. 





JET AIRCRAFT — PEC’s simplify ELECTRIC APPLIANCES — PEC in 

assembly of instrument panels... surface burner control enables 

guarantee circuit performance. finer selectivity of temperature. 
Centralab PEC’s — combining capacitors, resistors, inductors, and 
wiring in one compact sub-assembly — were originally designed for 
military applications. And due to their reliability and versatility, 
more than 85,000,000 have been used during the past ten years to 
guarantee circuit performance in countless electronic products. 
New developments promise even greater design flexibility for 
future applications. 

Centralab — originator and undisputed leader in PEC development 

— offers you modern facilities and 35 years of experience to provide 
the packaged electronic circuit your product design requires. Write 
for complete information on products and service. 


A DIVISION OF 
GLOBE-UNION INC. y-40s8 


984! E. Keefe Avenue « Milwaukee 1, Wisconsin 
*Trademark (Packaged Electronic Circuits) 





n 
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New products—continued 





Pressure transducer will operate. 
over wide temperature range 


A pressure transducer that operates 
continuously in temperatures from 
—65°F. to +300°F. with less than 1.0% 
deviation is now in production at Edcliff 
Instruments. This transducer also can be 
ordered for operation up to +400°F. 
Model 2-8-2 withstands vibrations of 
+25g on all axes, and overpressure of 


It is available in pressures ranging up 
to 10,000 psi absolute, gauge, or differen- 
tial, with an over-all error of less than 
+1.0%. 


Gauge and absolute units of this 
potentiometer-type instrument can be 
used in systems involving corrosive fluids 





up to 50% causes no shift in calibration. or gases. 2 : ee 
P “ 8 Endcliff Instruments, Monrovia, Calif. 


(676) 





Capacitors give heavy-duty 
welding power 

A heavy-duty precision welding power 
supply makes available a maximum 250 
watt-seconds of heat energy, continuous- 
ly controllable from one _ watt-second. 
The Weldmatic Model 1027 contains a 
bank of heavy duty capacitors which total 


From subminiature relays 
to multi-line switches: 


80 years of service to the communications and 
electronics industry have given the LM Ericsson 
Group of Companies unrivalled skill in the de- 

3,200 microfarads, mounted in an inter- 


sign and manufacture of relays and automation 3,4 
components. locked pull-out drawer in a ventilated 


steel cabinet. Discharged time varies 
from 0.002 to 0.0025 seconds with the 
welding transformer in parallel, and from 
0.008 to 0.010 seconds with the trans- ee 
former in series. The transformer is part 
of the welding head and is separated from 
the power supply ,in order to minimize 
energy Input power is 110 v, 60 
cps. 


You are cordially invited to let this skill and ex- 
perience work for you 








Subminiature relay IR 207 


losses. 
Some of the fields in which Ericsson and 
North relays and switches are now serving: 





Airborne Navigational Aids 

Computing Machines 

Automatic Weighing 

Airline reservations network (‘‘Reservisor’’) 
Missile Firing Platforms 

Industrial Controls 

Hydro Power Supervisory Controls 





Weldmatic Division, Unitek Corpora- 











tion, Pasadena, Calif. (677) 
¥ Crossbar switch 
Crystal microphone has wide 
Booth #463—IRE Show response range r 
Crystal microphone model M332 is 


designed for both hand and lavalier use. 

Ol tsialel' hic) ae Frequency response is rated at 30 to 

15,000 cps with an output level of —57 

db. It is a slim-line design with a pres- 

sure cast housing finished in satin 

TELEPHONE SALES chrome. Manufacturers models are avail- 
OF CANADA LIMITED 


able in satin black or color bodies with 
130 Bates Road, Montreal, P.Q., Telephone REgent 1-6428 


in Canada for 


NORTH ELECTRIC COMPANY 
Galion, Ohio. 


chrome trim. Model M-322-S also in- 
cludes a built-in on-off switch. 

Astatic Corporation, Conneaut, O. 
j (Continued on page 56) 
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Dependable SNELGROVE 


QUARTZ CRYSTALS 


OCTOBER ISSUE brings airlines in safely 


There is a striking similarity between 

The | x ib crystals and parachutes. When re- 
© ome quired in an emergency the maker’s 

guarantee brings small comfort. Play 
PRE-SHOW safe and specify Snelgrove Crystals 


where the extra testing and quality 


NUMBER control assure reliable performance 
under all conditions. 


H 
H 


rt 


Hl A Canadian owned firm with 
a long and enviable reputa- 


Closing date for copy is Sept. 16 tion of quality and service. 


CANADIAN cw — 
ELECTRONICS ae ot tel sy ee cae - 
ENGINEERING 

ot R. S$ 





nelgrove 


. LIMITED 


See us at Booth W-18 


141 Bond Ave., Don Mills (Toronto), Ont. 
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Temperature testing made easy 


~ 1 C over range 
—50 C.to + 100 C 
in one cabinet 














ANTENNA 


TOWERS 


for TV--AMATEURS 
— COMMUNICATIONS 


Check these features — they're found in all 
Aermotor Steel Antenna Towers. 
SELF-SUPPORTING — no cumbersome guy 
wires needed. 

HEAVILY GALVANIZED AFTER FABRICATION 
— completely protected against rust. 

EASILY ASSEMBLED 


STRONG — towers safely sustain loads of 
1500 Ibs. — safe in winds to 85 MPH. 

<< TYPE Mi-98 TYPE MP-5 => 
For TV Antenna up to For Amateur Beams’ 
6 square feet of pro- up to 20 square feet 
jected area. Heights of projected area 
to 100’. Heights to 973”. 


TYPE MP-9 (Not illustrated) 
Meets “RETMA” Standard TR-116 
Specifications. Heights to 123’5”. 

TYPE MP-15 (Not illustrated) 

In heights up to 149’ for heavy duty 
radio and TV applications. 

TYPE MP-29 (Not illustrated) 

In heights of 40 - 80 and 100’ for 
heavy duty Microwave Antenna ap- 
plications. 


Write today for complete information on Aermotor Stee! Antenna 


owers and an Aermotor Franchise in your territory. 


AVIATION 7 ELECTRIC 


timfiTteod 


200 Laurentien Bivd., Montreal 
Halifax @ Toronto @ Calgary ¢ Vancouver 














SPECIFICATION SUMMARY 
Temperature range of operation —50° to +100°C 
Temperature regulation — +1°C 


Overall dimensions—38” x 22” x 30” (excluding base) 


Specimen chamber—14” x 19” x 13” 
Heat-coo!l chamber—14” x 8,” x 13” 


Thermal regulator—DeKhotinsky, manual adjust type 


Control! relays—two Cansfield, type J11 

Thermal protection—fusible link for 150°C 

Power supply—110V, 60 cycle, maximum demand 
watts 

Net weight—255 Ibs. 


1200 








The McPhar Temperature 
Control Cabinet is a low 
cost unit, and meets the 
temperature testing require- 
ments laid down by the 
Canadian Military Electron- 
ies Standards Agency in 
their bulletin $.V. 14 on 
standard methods of test. 
The cabinet construction is 
simple and rugged to en- 
sure low cost maintenance. 
The unit uses electric heat- 
ers for heating and solid 
carbon dioxide (dry ice) 
for cooling. This low cost 
refrigeration technique is 
quite satisfactory for this 
operation. Two fons are 
used, one operating con- 
tinvally for positive air 
circulation, and the second, 
thermostatically controlled 
to force air over the heat- 
ers or dry ice. Temperature 
control is maintained with 
a DeKhotinsky thermoregu- 
lator which is set manually 
to the desired temperature. 
When a new batch of 
components is placed in 
the cabinet, additional heat- 
ers can be turned on to 
bring up the temperature 
rapidly, thus cutting down 
on the warm-up time. 


McPhar Manufacturing Limited 


139 Bond Avenue e 


Don Mills, Ontario 
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| New products—cont. 





impedance 
bridge 


The ESI Model 291 Universal im- 
pedance bridge contains a dc generator 
for measuring resistance and conduct- 
ance. It also has an adjustable 0 to 15- 


volt power supply (100 cps to 10 kc) 


for ac impedance measurements. Bridge 
nulls are detected on a light beam type 
galvanometer. 





The operating ranges are: 0.1 milli- 
ohms to 1.2 megohms +0.1%, 0.1 uu 
mhos to 1.2 mhos +0.1%, 0.1 uuf to 
1,200 uf +0.2%, 0.1 uh to 1,200 h 
+0.3%. 

MEL Sales, Arnprior, Ont. (679) 


Handles both magnetic and 
photographic sound 


A 16-mm television projector has 
both magnetic and photographic sound 
facilities to handle either single system 
transmission or double system transmis- 
sion in conjunction with a magnetic 
sound reproducer. A lever selects either 
magnetic or photographic sound. 

The single system transmission uses 
either the photographic sound or the 
magnetic sound track which is on the 
same film as the picture. In double 
system transmission the sound track is 
on a_ separate, full-width, magnetic 
coated film. 

Pye Canada Ltd., Toronto. (680) 


Converter compares ratio 
of two signals 


Electro Instruments ac converter ac 
signals to dc voltages allowing automatic 
measurement of the ratio of 2 ac signals. 
The “direct” percent” measurement is 
displayed digitally on 1-in. high, edge- 
lighted numerals contained on the face 
panel of the switch module. Accuracy 
is rated at + 2 digits and linearity with 
the amplifier is 0.01%. A 10% overscale 
readout is provided for deviation readout 
in percent. 

Electromechancial Products. (681) 


(Continued on page 58) 
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HAMMOND | 


presents a new line of 


For Industry, 

Broadcasting, 

Communications, 

Schools, Civic and Governmental Departments 





SINGLE, DOUBLE AND TRIPLE CONSOLES: . . . of heavy gauge steel, 
beautifully finished in beige-brown or gray ““Hammerlin”’. 
Tops are covered in colour keyed linoleum, and bright 
metal moulding conceals all mounting screws. Single and 
double models have one 104” x 19” panel and a sliding 
drawer of the same size. Triple Consoles have three panels 
and one drawer. All models have 21” removable, rear 
panels. 

SINGLE, DOUBLE AND TRIPLE EQUIPMENT TABLES: . . . produced in the 
same materials and finish as the console models. The three 
standard sizes are suitable for carrying a variety of equip- 
ment. 


TURRETS: . . . in matching finish and materials, for mounting 
on Consoles or Equipment Tables. Front panels set at 
30° angle with screws covered by bright metal strip. 
Single-piece, removable, locking rear panels, well louvered, 
are designed for maximum accessibility. Rear knockouts 
are provided in each unit. 


complete data bulletin 5060 sent on request 








DESK TYPE CABINET 
RACK: UTILITY CASES: 

For portable 
equipment, and 
prototype develop- 
ment. 


“HANDY” CASES 

Better accessibility 
tocomponents than 
conventional boxes. 


In 9 standard 
sizes with panel 
space from 84” 
to 544” 








RACKS (floor type): 

ounting 
alignment is 
retained under 
extreme equip- 


{ ment loads. 


| 
| | . STANDARD RELAY 


CABINET AND RACK 
PANELS: 

Exclusive Ham- 
mond alloy, 
works, punches, 
drills cleanly; 
also in steel. 


EQUIPMENT CABINETS: 
Give ‘‘original’’ 
equipment a 
professional look. 


comeca senccecwace coon ccodbes eccncccecncseewomencacecs 


ao 


Hammond also specializes in “‘original’’ equipment built 
to your own design. For further information contact — 


HAMMOND MANUFACTURING COMPANY LIMITED 
Guelph, Ontario, Canada 
Since 1927 — Canada’s Transformer Specialists Hy/s7/l 
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Boost feeble input signals 


with compact ultra-sensitive 


WESTO! 


Sensitrol 
relays 


If your design utilizes an amplifier to boost a 
minute signal for relay operation — or, if you 
have “shelved” some new product idea because 
the cost, space requirement and other drawbacks 
of amplifiers made the design impractical — 
Sensitrol relays are for you. For these tiny, ultra- 
sensitive relays, which operate direct on input 
signals as slight is 1 millivolt or ¥2 microampere, 
and handle substantial wattage at 110 volts, en- 
tirely replace amplifiers, vacuum tubes and 
auxiliary power supplies. They are available with 
single or double contacts, fixed or adjustable, 
manual or solenoid reset. For engineering assist- 
ance in adapting Sensitrol relays to present prod- 
ucts, or new problems you have in mind, call your 
nearest Weston representative, or write for the 
Sensitrol bulletin B-25-B . . . to Daystrom 
Limited, 840 Caledonia Road, Toronto 10, On- 
tario, 5430 Ferrier Street, Montreal, Quebec, a 
subsidiary of Daystrom, Incorporated. Or any 
office of Northern Electric Co. Ltd. 






5706 


TID, 


WESTON '™ 


Instruments 









$7 








New products—continued 





Meggzer insulation testers have 
three voltage ranges 





Two new Megger insulation testers 
are now available, each providing three 
testing voltages. Model 54029 generates 
1,000, 500 and 250 volts with a resistance 
range of 0-200 megohms. Model 54038 


delivers 500, 250 and 100 volts, resis- 
tance range 0-100 megohms. Both have 
constant-pressure generators and_ the 


scale range remains the same for each 
of the three testing pressures selected. 
R. H. Nichols Ltd., Toronto. (682) 


Switch does not alter 
volume settings 

This pull-push switch permits radio, 
TV and other electronic equipment to 
be switched on with a pull and off with 
a push without altering volume setting. 
The SPST switch is rated at 3 amp, 125 
v and is available with either printed 


circuit or standard solderlike type ter- 
minals. The switch can be used with 
any CTS 15/16 in. diameter bushing 
mounted single section or concentric 
tandem control. 

C. C. Meredith & Co. Ltd., Streets- 
ville, Ont. (683) 


Antenna will mount on 
side of towers 

For the 25-50 mc communications 
band the Andrew Corp. has developed a 
side mount antenna that can be mounted 


Standardized 
Electronic Hardware 


Immediate Deliveries 


COMPLETE REPRESENTA- 
TIVE STOCK of world’s 
largest selection of standard- 
ized electronic hardware 
manufactured by USECO 
now warehoused in Toronto. 
Supported by factory inven- 
tory of 21 million pieces. 
Also prompt service on etch- 
ed circuits and standard and 
special terminal boards. 


LAKE ENGINEERING CO. 


767 Warden Avenue, Scarborough, Ontario, Canada. 


directly to structural members of towers 
where the top of the tower is being 


used for other equipment. The basic 
unit is a centre fed, half-wave folded 
tipole with 3-point mounting system. 


The average gain over a conventional 
dipole is 2.5 db and the coverage pattern 
is on the directional except on large 
towers which may cause some pattern 
distortion. 

Andrew Antenna Corp., Ltd., Whitby, 
Ont. (684) 


Devices cuts down initial 
power surge to sets 

By reducing the starting heater volt- 
age to about 60% of normal for 10 
seconds, tube life may be more than 


tripled according to the manufacturer 
of the “Tube Saver.” The ac power plug 
of the TV set, radio, instrument, etc., 


is plugged into the socket of the “Tube 
Saver” which in turn is plugged into the 
wall outlet. When the appliance is 
turned on current passes through a surge 
limiting resistor for approximately 10 


seconds until a bi-metal strip closes by-_ 
pass contacts to cut out the resistor. 
(685) 


Mourlife, Trenton, Ont. 


Glow counter tubes 
on new models 





The Dynapar Corp. have announced 
their type 514 preset counter using glow 
counter tubes. The instrument is avail- 
able with 2, 3, 4, 5 and 6 digits, and is 
provided with plug-in units for easy 


oa 


servicing. The count range varies from 
one to 99 up to one to 999,999 depend- 
ing on model and the sensitivity is 50 
mv to 100 volts rms. 


Electrodesign, Montreal. (686) 
Insulated flexible 
lead wire 

Available now is Teflon insulated 


flexible lead wire with its surfece treated 
to provide adequate adhesion with im- 
pregnated and casting materials. The 
manufacturers claims that the treated 
Tefion wire exhibits the same thermo and 
electrical characteristics as conventional 

Teflon insulated conductors. 
Hitemp Wires, Inc., Long Island, N.Y. 
(687) 





MEASUREMENTS’ 


STANDARD SIGNAL 
GENERATORS 
2 Mc to 475 Mc 





| pe laboratory work and for testing and servicing 
of radio, mobile communication and television 
equipment. Self-contained, stable, accurate. 


FEATURES 
Direct-reading scales and dials, individually cal- 
ibrated . . . convenient microvolt and DBM output 
scales . . . accurate indication of output voltages at 
all levels . . . low residual FM due to hum and 
noise . . . provision for external pulse modulation. 


Send for Bulletin 158 


in Canada: H. Roy Gray, Ltd. 
46 Danforth Road, Toronto, Ont. 





MEASUREMENTS CORPORATION 


BOONTON, NEW JERSEY 











Ger 
a 





sections. 


LTD. 


Telephone PL 7-3253 





CAPACITORS 


Wax Filled Cardboard 


Tubulars 
Type CBT. Unexcelled quality, long life 
where high temperature ratings not re- 
quired. Made to any specifications 
feasible in this class. All capacity- 
voltage combinations up 


Electrolytic Condensers—Motor Starting Capacitors. 


DALY-ARROW LIMITED 


Manufacturers of Electrolytic Capacitors 
140 KENDAL AVE. 


| Write for Illustrated Brochure on Complete Range 
| 
| 
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TORONTO 4, ONT. 
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ALLIED RADIO send for the 
ELECTRONIC SUPPLY GUIDE 


ALLIED’S 


COMPLETE 404-PAGE 


1958 CATALOG 


send for it! 

your buying guide to the world’s largest stocks 
of ELECTRONIC SUPPLIES FOR INDUSTRY 

+ Receiving Tubes « Test Instruments 

« Power & Gas Tubes + Meters & Supplies 

* Diodes & Transistors + AN Connectors 

+ Relays & Switches + Metal Chassis Bases 

¢ KNIGHT Public Address Systems 

Simplify and speed your purchasing of electronic 
supplies and equipment at ALLIED. We make fast, 
expert shipment from the world’s largest stocks of 
everything in Electronics. Manufacturers’ prices 
available on quantity purchases. Send today for your 














Unitize—Miniaturize 


WITH 10%; 
CC, STRUCTURES 


FOR CIRCUITRY 


Choice of Deck, or Wall 
type strips in many sizes 
offers miniaturization, 
accessibility, ease of 

bly and adaptati 
to semi-automatic 
machinery. 


TAKE ONE 
STRIP 
TURRET 





ASSEMBLE 
A sectionalized case with 
IN a choice of plugs, quarter 
LIP-LOC turn locks, ventilated or 
CASE solid wall; with two 


piece center section 


or snap-open side ports. 


For circuit unitization, 
faster final assembly, 





t FREE 1958 ALLIED Catalog—the complete B 
Guide to Electronic poo for ‘Industrial and , PLUG IN stock reduction and ease of 
Communications use. UNIT quipment m 2. 
One Complete Dependable Source for Everything in Electronics 
: ALLIED RADIO } 
100 N. Western Ave., Dept. 98-J7 
Connpe By, ae nes Os VECTOR ELECTRONIC COMPANY 
— 1 ——. our 37th year Catalog 3352 San Fernando Rood, Los Angeles 65, Calif 
| Telephone Cl 7-8237 
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Round-up: 


wy "Pa! 


news and future events 


“i 


Over six hundred of the world’s leading crystallographers took part in the 
Union of Crystallographers’ Fourth General Assembly and International Con- 
gress held at McGill University, Montreal. In the picture are, left to right: 
E. Batler (Manager, Professional Products Division, Philips Industries Ltd.), 
Dr. Bernal and Dorothy Crawford Hodgin (U.K.), B. K. Vainstein (U.S.S.R.), 
Dr. William Parrish (Director of Crystallography Research, Philips, U. S.) 


FOR YOUR DIARY 


3-14 International Union of Geodesy 
& Geophysics, eleventh general 
assembly, University of To- 
ronto. 

Magnetic Amplifiers 
ence, Pittsburgh. 
Atomic Energy 
Management, Knokke, 
gium. 

Radio, TV & Electronics exhi- 
bition, Paris. 
Industrial Electronics 
ence, Chicago. 


Confer- 


Course for 
Bel- 


Confer- 


October 

7-9 National Electronics 

ence, Chicago. 

AIEE Fail General 

Chicago. 

CEMA Annual 

Niagara Falls, Ont. 

IRE Canadian Convention & 

Exposition, Toronto. 

International Conference on 

Ultra High Frequency Circuits 

and Antennas, Paris. 

East Coast Aeronautical and 

Navigational Conference, Balti- 

more. 

30-Nov. 2 Toronto High-Fidelity Ex- 
position, Park Plaza Hotel, To- 
ronto. 


Confer- 


7-11 Meeting, 


9-11 Convention, 


16-18 


21-26 


28-30 


November 

6-8 Third Annual Symposium on 
Aeronautical Communications, 
Utica, N.Y. 

13-14 Mid-America Electronics Con- 
ference, Kansas City. 


December 

3-4 Professional Group on Vehicu- 
lar Communications, Annual 
Meeting, Washington, D.C. 





Special issue for 
IRE Convention 


With October comes the IRE 
Canadian Convention and Ex- 
position in Toronto. Canadian 
Electronics Engineering is pre- 
paring an important pre-show 
issue which will give readers all 
the information they want about 
every aspect of the convention. 


This special issue will include: 

Messages from leading per- 
sonalities in the IRE and elec- 
tronics industry. 

Full list of exhibitors, booth 
numbers, personnel and details 
of their products. 

Time table of technical papers 
with summaries of each paper. 

Maps of the 
exhibition floor. 

List of events, officials 
other general information. 


layout of the 
and 
There will also be articles and 


department news in this out- 
standing October issue. 





aseee 
. 


With this issue Electronics 
Engineering of Canada becomes 
Canadian Electronics Engineer- 
ing, a name which will identify 
us more closely with the industry 
we serve. There is no other 
change in style or format. 








oe 
. 
+ 
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IMAGES CAN BE 
REPRODUCED ON 
FLAT PANELS 


A group of three devices which pro- 
duce images electronically on flat 
panels has been developed by Sylvania 
Electric Products Inc. under the name 
of “Sylvatron.” 

The panels are electroluminescent 
glass or metal squares controlled by a 
photo-conducting element which en- 
ables them not only to produce light 
but to produce images. The three basic 
types at the moment are: 


1. An electroluminescent panel on 
which the position of a mobile dot of 
light can be manipulated electrically. 

2. A display panel which repro- 
duces optically the track of a mobile 
spot of light. The image thus created 
can then be held or stored indefinitely 
in visible form on the panel. 

3. An electroluminescent pane] 
which can reproduce optically a mo- 
tion picture with good resolution and 
rapid response. 

A combination of 1 and 2 could 
convert electrical data into pips of 
light, or a track of light, and store this 
resulting light combination which 
could be visually reproduced as num- 
bers, letters or pictures. 

A combination of | and 3 would 
electronically, as opposed to optically, 
reproduce motion pictures. 

So far the devices have been pro- 
duced in two and four-inch squares. 
Various colors can be utilized. Present 
colors have been chiefly blue and 
green. 


Hi-fi experts will lecture in Toronto 


group of high fidelity manufacturers 


Several authorities on high fidelity 
will be in Toronto at the end of 
October to speak at the third annual 
Toronto High Fidelity Exposition be- 
ing held at the Park Plaza hotel from 
October 30 to November 2. 

They include Emery Cook, of Cook 
records fame, R. W. Merrick of the 
British Ferrograph Recorder Company 
and Harold Leak, the British amplifier 
manufacturer. 


The exposition is sponsored by a 


and sales representatives who have 
formed a Canadian organization 
known as the Dominion High Fidelity 
Association. President of the Associa- 
tion is R. C. Kahnert. 

There will be three large function 
rooms, five suites and forty single 
rooms available for the exposition. 
Show manager is John T. Rochford, 
who is also national secretary-treasurer 
of the CEWA. 
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